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The Course of Oil 


By K. C. SCLATER 





Proration To some, programs designed to effectuate pro- 
ration and competition are deemed to be in- 
and compatible and mutually obstructive. 


Competition Again, there are those who advocate unre- 


strained competition to its ultimate conse- 
quences, and who, at the same time, advocate 
the extension of proration far beyond its present limits, under the 
compulsion of far more drastic laws and regulations, who recognize no 
contradiction in the effect of these apparently opposing forces * * * 
Though not an adequate definition, proration may be simply defined 
as the equitable and ratable apportionment of the production of oil 
required to supply current consumer demand under a conservation 
program preventive of physical waste. Competition is not susceptible 
of such easy definition. Competition is variously referred to as un- 
restricted competition, fair competition, unfair competition, normal 
competition, cut-throat competition, and various other designations, 
and each modifying adjective that is employed connotes a different 
type and different meaning. 


I think that the concession must be made that: 


(1) Conservation and proration laws in and of themselves consti- 
tute certain fair rules that must be observed by those engaged com- 
petitively in the oil business, to protect the paramount public interest 
in the conservation of irreplaceable natural resources. 


(2) Such rules, while established by law, have in large measure 
the support and approval of those so competitively occupied. 


(3) These delimitations of the area in which competition is un- 
restricted are fixed by governmental authority, and not by conspiracy 
between competitors, and hence are not in derogation of the princi- 
ples of free and fair competition within the fields of reasonable 
competitive activity in line with a healthy and sound public policy. 

(4) From among the various brands or types of competition 
previously described, one type, viz., fair competition, should have 
objectives compatible with the protection of the legitimate public 
interest in proration. 


Many who are unfamiliar with the oil business assume that pro- 
ration alone is entirely destructive of competition. They do not real- 
ize that the proration of production among the various producers 
in a given field, or among the various producing fields within a 
state, has been preceded by innumerable and unrestricted competi- 
tive activities, such as the following: 


(a) The location of a favorable area by various methods, such as 
aerial and surface reconnaissance, geophysical methods, and various 
other activities that might be persuasive to individual operators: 


(b) By competitive inducements offered to the land owner or 
lessee in cash, royalty, payments out of production, drilling obliga- 
tions, and countless other competitive considerations; 

(c) That operators compete for the acquisition of trained and 
skilled technicians and all sorts of personnel in order to enjoy a 
corresponding competitive advantage in the location, the leasing, and 
the development of a producing property; 


(d) That in the process of actual drilling, there is the highest de- 
gree of competition in an effort to reduce costs per barrel of recov- 
ery. This is reflected in the type of drilling equipment used and the 
drilling practices followed and in the selection and use of all the 
services and accessories employed in the successful drilling and 
completion of an oil well; 


(e) That when an allowable for a particular property has been 
made, there yet remain, within the applicable conservation rules, 
countless opportunities for the exercise of competitive executive and 
administrative skill in promoting efficiency and economy, and 


(f) That in the long route from the production tank to the actual 
consumption by the public of gasoline and other petroleum deriva- 
tives, there are countless other competitive activities that are wholly 
unrelated to the proration of production of crude oil, and that are 
not inconsistent therewith. 


It is true that in each of these categories of competitive activity 
there may exist unrestricted, fair, unfair, normal, cut-throat or other 
types of competition, and these may vary as greatly as the finger- 
prints of the various competitors, but these fundamental facts are 
recited for the single purpose of demonstrating that the rules of 
fair play represented by proration laws, regulations, and orders do 
not begin to govern and provide for all the opportunities for fair 


‘ 
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play that would be of obvious advantage to the 
state and national welfare, and the oil industry. 

Measured by years of experience, proration is young and com 
petition is old. 


public interest, the 


Measured by accomplishment, proration has reached a ripe and 
respectable maturity. 


The real achievements of proration have come from educatig 
rather than compulsion. . 

Thus far the laws that have served the ends of proration and con. 
servation have been enacted by the states and by the federal gov- 
ernment, within their respective and constitutional spheres of 
authority. 


There has been in the past cataclysmic occurrence that has war. 
ranted the advocacy of any fundamental change in the powers of oy; 
state and federal governments to expedite, by a short-cut, claimed 
advantages to the public interest and to the industry that should he 
and can be, in due season, accomplished under the present divided 
powers of our state and federal governments. | am moved to make 
these observations because of the fact that I dissent, and I believe 
that you dissent, from some of the fundamental findings and recom. 
mendations of the Natural Resources Committee. 


I heartily disagree with the statement of the committee that only 
the federal government can be expected to initiate broad conserva. 
tion measures for adoption by the oil and gas industry. The mere 
statement of that conclusion negatives accomplishments by the in. 
dustry itself and by state authorities that are broad and effective. 
and that challenge favorable comparison with any public or private 
enterprise worthy of legitimate comparison. 


I heartily disagree with the statement of the Committee that “the 
competitive interests among producers and states are so strong that 
only the Federal Authority can be relied on to bring forth strong 
conservation measures.” Such a broad and sweeping indictment, in. 
supportable on the facts, amounts to a most gratuitous and casual 
dismissal of a brilliant record of accomplishment along the lines of 
conservation from the beginnings of the industry up to this day. 


Intelligence, industry, probity, experience, and devotion to high 
public service have no relationship to the sources of authority, and 
all arguments based thereon have the false foundation of a spurious 
presumption. 


I heartily disagree with the statement of the Committee that “no 
state can, in equity to its own industry, enforce regulaions appreci- 
ably more effective than those of other states competing for the same 
market.” This is a defeatist attitude, the universal application of 
which would be destructive of all progress along social as well as 
economic lines. If the above-quoted conclusion were sound and true, 
the standard for public and private conduct would be the most 
ineffective or totally absent state regulation and the most wasteful 
and the least well-intentioned private practice. 


Let us carefully ponder the question of the wisdom of conceding 
to a centralized Federal Authority: (a) the constitutional power to 
control and regulate the oil industry in respect to conservation and 
proration; (b) of possessing superior and authoritarian qualifice 
tions to improve upon the advances already achieved by private in- 
dustry and state authority; (c) the thin and dubious grounds upon 
which new fields of regulation are sought to be invaded and the 
states dispossessed therefrom, and (d) whether or not the encour 
agement by the government of industrial self-reliance through the 
medium of co-operation will not guarantee a greater and happier 
destiny for this nation, and a more happy, up-standing and prosper- 
ous people than this new and adventitious assumption of federal 
power by an already over-burdened federal bureaucracy. 


If wisdom inheres in the federal system, per se, may not that 
wisdom best be employed by adding to the rules of fair play and 
fair competition, in proration and conservation, other rules of fait 
competition in interstate commerce upon which both the industry 
and the public may place safe and secure reliance. 

The foregoing discussion was presented before the Spring Meet: 
ing of the American Petroleum Institute, Division of Production, 
Southwestern District, in San Antonio, March 17, by George A. 
Hill, Jr., President, Houston Oil Company of Texas, Houston, Texas, 
who stated that the discussion is only a brief introduction of the 
ject—a presentment of the problem accommodating these mutually 
desirable objectives, proration and competition, and to stimulate 
thinking rather than to diagram a workable solution. 
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HIGHLIGHTS IN OILDOM , 





« « ‘ 
Gain in Proved petroleum reserves of the ].P.A.A. Appointment of a new, recently ee 
Petroleum United States have increased to anew WNames New thorized Transportation Study Com. 
record total estimated at 17,348,146,- T mittee of the Independent* Petrol 
Reserves Cag ransporta- ie. oleum 
000 bbl. as of January 1, 1939, it 1s ti Stud Association of America has been an- 
Reported indicated in the annual report of the ion u Y nounced by President Charles F. ees 
American Petroleum Institute’s Committee on Petroleum Committee , 


Reserves. 

The new estimate, which refers only to reserves already 
proved by drilling and includes all grades of crude oil and dis- 
tillate known to be recoverable under existing economic and 
operating conditions, reveals a net increase of 1,840,878,000 
bbl. over the 15,507,268,000-bbl. estimate reported for Janu- 
ary 1, 1938. 

Additional information and further development during 
the last year necessitated an upward revision of the 1938 
estimate by 2,243,571,000 bbl., the rezort explained. Dis- 
coveries of new pools and of new producing zones in old 
pools were reported to have added $10,493,000 bbl., making 
a total gain over 1938 of 3,054,064,000 bbl. The 1938 pro- 
duction of 1,213,186,000 bbl. was deducted, making the net 
increase 1,840,878,000 bbl. 

Texas was reported to have the largest reserves of any 
state, estimated at 9,447,764,000 bbl. for January 1, 1939, 
as ageinst 8,247,928,000 bbl. a year a: ~. California’s reserves 
were placed at 3,188,763,000 bbl. in the new report as com- 
pared with 3,063,142,000 bbl. in 1938. One of the largest 
gains due to new discoveries was that reported for Illinois, de- 
velopments in that area increasing reserves to 242,847,000 
bbl.; reserves estimated for January 1, 1938, totaled 40,884,- 
000 bbl. 

The committee stressed the fact that its estimates refer 
only to reserves already proved by drilling, and explained that 
pools tested only by one or two wells had been assigned rela- 
tively low reserves, which may be augmented considerably 
by later development. Excluded were reserves that may be 
found in areas known to be favorable to oil-accumulation, 
but as yet untested. 


Illinois Oper- 
ators Divided 
On Proration 


Illinois operators have aligned them- 
selves into two groups over the ques- 
tion of proration. President John Pugh 
has announced that the Illinois Inde- 
pendent Oil Producers and Royalty Owners Association will 
launch a program in behalf of proration. Frank T. Egan has 
announced the formation of the Petroleum Association of 
Illinois to oppose proration or any legislation having for its 
purpose limitation of Illinois production. He also has an- 
nounced his resignation as secretary-treasurer of the organiza- 
tion headed by Pugh to assume a similar post with the new 
body. 

Pugh has stated that his organization will stand for 
“orderly development of the oil resources of Illinois until such 
time as there is a market available for all of the crude oil 
which can be produced in the state at the market price.” 


a 
Would Make 


Senator Tom Connally of Texas has 
Connally Law introduced into the United States Sen- 
Permanent 


ate a bill embodying the proposal to 
make the Connally hot oil law per- 
manent and preserving its penalties. The bill has been re- 
ferred to the committe on finance. 

Senator Connally’s bill adopted by the Senate two years 
ago would have become a permanent statute but for a House 
amendment that extended it for only two years. The law 
will expire June 30 unless again extended or made permanent. 
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Fort Worth, Texas. This committee 
was created pursuant to a resolution adopted by the associa. 
tion’s Special Study Committee of Thirty-Six when it me 
for two days in Fort Worth last December to act upon 
several questions submitted at the annual meeting of the asso. 
ciation in October. 

Duties of the committee, as outlined in the resolution 
that created it, are: 

1. To study the transportation of crude oil and its prod. 
ucts by pipe line, rail, water, truck, or otherwise, and the 
rates and tariffs governing such transportation “‘to the end 
that the excessive transportation costs, if any, now prevail- 
ing be eliminated and only reasonable and fair rates and 
tariffs be hereafter approved by the regulatory bodies author. 
ized by law to fix the same.” 

2. To intervene on behalf of and to arrange for repre- 
sentation of the I.P.A.A. in rate hearings before any regula. 
tory body, federal or state, when deemed advisable, with the 
approval of the executive committee of I-P.A.A. 

3. To appear before congressional and legislative commit. 
tees and bodies for the purpose of obtaining the passage of 
any legislation deemed necessary to require the owners of pipe 
lines now existing or hereafter to be laid to report to the 
proper legal bodies the cost of such lines, cost of maintaining 
and operating, and profits, to the end that profits may be 
limited to reasonable amounts. 


Italian Crude Production of domestic crude petro- 
Oil Production leum in Italy for the year 1938 
Declines amounted to 13,178 metric tons, a de- 
cline of 822 metric tons from the 1937 
total of 14,000 metric tons, the office of the American com- 
mercial attache at Rome states in a report to the U. S. De- 
partment of Commerce. 

Italian imports of crude oil during 1938 totaled 1,474,171 
metric tons, an increase of 538,302 metric tons, or 57.52 per- 
cent, over the 1937 imports. 


Helium gas has been discovered in the 
Otis field, Barton and Rush counties, 
Kansas. Dr. H. P. Cady, of the chem- 
istry department, University of Kansas, 
and his aids have made tests on gas both from wells and 
pipe lines. They report that gas taken from wells of G. M. 
Piggott in 35-17-16w shows a helium content of 2.46 per- 
cent. Gas taken from a pipe line serving the field in 19-18- 
15w shows a helium content of 1.64 percent. 

Estimates of the helium reserve in the Otis area are 200 
to 300 billion cu. ft. This estimate is based on the fact 
that there are 57 gas wells in the field having a combined 
open flow estimated at 1,700,000,000 cu. ft. of gas per day. 

aa 
The Joseph Seep Purchasing Agency ot 
the South Penn Oil Company has an- 


. . nounced an advance of 10 cents to 12 
Prices Again cents a bbl. in Pennsylvania crude oil 


Advanced prices. The new prices are: Bradford 
district, $2.00; Southwest, $1.65; Eureka, $1.59; and Buck- 
eye, $1.55. Corning grade was unchanged at $1.02 a bbl. 


Helium Found 
In Otis Field, 
Kansas 


Pennsylvania 
Crude Oil 
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1 de- THE STEAM SHOWS ITE ‘ 
1937 OWS WH Note particularly the U-Bolt type of construction 
rd that is the strongest and the simplest to service. 
e- 
To replace a glass, simply remove the nuts on 
= the face of the gage ... it is unnecessary to 
-] THE WATER SHOWS BLACK work between the gage and the boiler. 
- the ‘ The Penberthy Reflex Gage shown here is avail- 
on able in both Navy Bronze and Malleable Iron; 
sas, it is recommended for working pressures to 
and 
M. 350 Ibs. at 450° F. Gage is furnished complete 
with Penberthy “Dripless’” Drain Cock shown. 
-18- 
é 
200 Other Penberthy Reflex Gages are made in any 
fact length desired for higher pressures and for 
ined 
be various kinds of liquids. Any leading oil well 
supply distributor will be pleased to quote upon 
Je your particular requirements. 
0 12 
e oil 
ford = 
uck- PENBERTEY INJECTOR COMPANY Manufacturers of QUALITY PRODUCTS Since 1886 
l DETROIT, MICH. ¢ Canadian Plant, Windsor, Ont. 
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Major Pipe Line Activities 





HE Mene Grande Oil Company, a subsidiary of Gulf 

Oil Corporation, recently awarded contracts for the 
construction of 105 miles of 16-in. oil pipe line in Venezuela, 
South America. 

Construction will begin April 1 and it is expected that the 
line will be completed by September 1. The line will provide 
an outlet for crude oil produced in the Oficina field situated 
approximately 70 miles northwest of Ciudad Bolivar on Ori- 
noco River. Development of this field and other known re- 
serves in central Venezuela has been retarded awaiting access 
to markets. The new line will extend northward from Oficina 
field to a shipping terminal at Guanta on the Carribbean Sea 
a few miles east of the town of Barcelona. 

The initial capacity of the 16-in. line will exceed 100,000 
bbl. per 24 hr., pumps at three different points being used. 
It is expected that wells now drilled and drilling will be able 
to supply 60,000 bbl. daily by the time the line is ready for 
operation. 

General contractors on the work will be Williams Bros. 
Corporation, of Tulsa, Oklahoma, and S. D. Bechtel Com- 
pany, of Los Angeles, California. The sub-contract for weld- 
ing was awarded to H. C. Price Company, of Bartlesville, 
Oklahoma. These companies will send key men from their 
organizations in this country and use natives for common 
labor. It is understood that they plan to charter airplanes 
and fly the men to the job from Miami, Florida, and Los 
Angeles, California. 

Access to the right-of-way will be greatly facilitated by 
a newly constructed highway roughly paralleling the new 
line. Prior to completion of this road, equipment and sup- 
plies for the Oficina and other development in the interior 
were barged up Orinoco River to Ciudad Bolivar and thence 
hauled overland. 


co 

Lifting of proration in the K.M.A. field near Wichita 
Falls, Texas, on March 6 by the Texas Railroad Commission 
was followed by arrangements by the leading oil pipe-line 
companies in the field to take more oil. Through a mutual 
agreement, the Sinclair Refining Company, Pipe Line Depart- 
ment, and The Texas Pipe Line Company have arranged an 
interchange of connections whereby both systems may be 
operated more nearly at capacity. The Texas Company has 
accepted 84 Sinclair connections. Other adjustments will 
enable Sinclair to increase its takes from 2100 to 3500 bbl. 
per day. 

+ 

At a recent conference in Ottawa, Ontario, Canada, offi- 
cials of the Canadian government further considered the 
proposed pipe line from the Turner Valley field in southern 
Alberta to Winnipeg, Manitoba. This outlet for Turner 
Valley production has long been desired as an initial step in 
reaching the important Great Lakes marketing region. 

If approval is given by the government to construction 
of the line to Winnipeg, the project will represent one of the 
largest pipe-line construction jobs on the American continent 
in recent years. Turner Valley is about 750 miles from Win- 
nipeg. The construction would probably be financed by 
British capital. 

At the present time, the potential production of the 68 
producing oil wells in the Turner Valley field totals 53,800 
bbl. per day but the field is prorated to a daily allowable of 
10,000 bbl. This volume is not regarded as large enough to 
warrant laying a line to Lake Superior, which would require 
about 400 miles additional line from Winnipeg eastward. 
The line to Winnipeg, however, is regarded as economically 
feasible and is desired particularly by the Canadian govern- 
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nae, 


ment as a means of supplying markets now serve 
oil and refined products imported from the Unit 
e 

Pure Transportation Company, a division of Pyre Oi 
Company, recently completed negotiations for the sale of 
30 miles of pipe line in the eastern Muskogee County Ok, 
homa, area to Joseph A. Coy and Charles Skalnik, both of 
Tulsa. This system of gathering lines will connect with the 
King Refining Company’s 500-bbl. plant at Muskogee noy 
operated by these men. Ninety leases without an outlet since 
Pure Oil Company’s Muskogee refinery was closed will again 
produce when the transfer of ownership of the lines becomes 
effective April 15. 


d by crude 
ed States, 


Construction has started on a 6-in. line from the Denver 
pool in southern Yoakum County, Texas, to Hobbs, Ney 
Mexico. The line will be owned and operated by the Aloco 
Oil Company of Dallas, Texas, as an outlet for its produc. 
tion in the Yoakum County field. At Hobbs, the line yi 
connect with the main trunk line of the Atlantic Refining 
Company. Under a five-year contract, the latter company js 
obligated to accept a maximum of 5000 bbl. daily from the 
Aloco line. Production from the wells to be connected in. 
itially will total about 2500 bbl. daily. This volume will b 
increased, however, through Aloco’s plans to develop the 
acreage in an active drilling program, keeping about ten 
drilling rigs operating continuously. 

« 

The Humble Pipe Line Company is proceeding with plans 
to build 26 miles of 4-in. electric-welded pipe line from. 
point near Grapeland, Texas, in the Navarro Crossing pool, 
Houston County, to connect with its trunk line to the Gulf at 
a point in Leon County near the town of Fairfield. A recon- 
naissance survey for the line was made last fall. Decision 
to build the line follows the recent completion of Humble’s 
No. 1 Tryon, which flowed 390 bbl. per day. This well has 
created considerable interest in the Navarro Crossing pool, 
and other test wells are now being drilled to determine the 
extent of the field. 


Construction of 56 miles of pipe line has recently been 
completed for the Humble Pipe Line Company in Jim Hogg 
County, Texas, from the Kelsy-Bass field to Benavides sta- 
tion in Duval County. The line comprises 40 miles of 8-in. 
and 16 miles of 6-in. electric-welded pipe line. Work was 
completed on February 20. W. G. Hanrahan, Dallas, Texas, 
was the contractor on the work. 


Corpus-Rosa Pipe Line Company has completed arrange- 
ments to build 27 miles of 6-in. oil pipe line from the La 
Rosa field in Refugio County, Texas, to a terminal on the 
Gulf. In addition to this, 10 miles of 4-in. line will be con- 
structed from La Rosa field northward to the Refugio field. 
Both lines are to be welded. Storage tanks will be erected at 
the ship channel and at La Rosa. 

The Corpus-Rosa Pipe Line Company was recently formed 
to build and operate the new lines. Officers of the company 
are: T. E. McCardle, Shreveport, president; Wofford Cain, 
Dallas, vice-president, and Dan D. Rogers, secretary-treas 
urer. Others interested in the company are T. L. Wynne 
Clint W. Murchison, and C. Andrade III., of Dallas, Texas 

Most of the oil transported will be purchased from Cor 
cnado Exploration Corporation, principal producer in the L 
Rosa field. This production will enter the export market 
The oil transported but not exported will be processed by the 
Terminal Refining Company at Corpus Christi. 
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MANUFACTURING EXCLUSIVELY METAL PACKINGS FOR PISTONS AND RODS 


The units illustrated are typical of the many 
engines and compressors that are delivered fac- 
tory equipped with COOK’S Metallic Rod Pack- 
ings: (1) Hooven, Owens, Rentschler Double- 
Acting Diesels, (2) Cooper-Bessemer Gas En- 
gines and Compressors, (3) Wachs Steam En- 
gines, (4) Clark Gas Engines and Compressors, 
(5) Skinner Steam Engines, (6) Ingersoll-Rand 
Gas Compressors, (7) Worthington Gas Engines 


and Compressors. 





SAVE POWER-CUT UP-KEEP COSTS 


with 


COOK'S METALLIC PACKINGS 











eT : 























Shown above is COOK'S Annular Cup Type Packing 
—one of a complete line that satisfies all engine and 
compressor service conditions. In all types the packing 
rings FLOAT in cases fashioned to fit into existing 
stuffing boxes. This "*floating’’ principle prevents loss 
of sealing efficiency or increased wear should rod 
deflection or misalignment occur, 


SEALING 
PRESSURES 
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NY engine or compressor is a more efficient unit if its rods are 
equipped with COOK'S Metallic Packings. Featuring the sound basic 
principle of floating rings in combination with exclusive materials and 
designs, COOK'S Metallic Packings offer both builders and operators a 
product of unequalled sealing properties and long life. They reduce 
friction to a mere fraction—keep rods like new—defer maintenance for 
years. They have been the choice of leading builders and progressive 
operators of reciprocating machines for over 50 years. Many modern 
engines and compressors are delivered factory equipped with COOK'S 
Metallic Packings—others furnish them on request. 

When ordering new equipment, make sure you get the genuine by speci- 
fying "COOK'S Metallic Packings" by name. When considering 
packings for equipment in service, write for informative literature, either 
direct to us or through the equipment manufacturer. 


C. LEE COOK MANUFACTURING CO. 


New York Los Angeles LOUISVILLE, KY. sae 


Cleveland Raltimore uls 


© 
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Activities in the Oil Fields 








G. H. Blankenship’s No. 1 J. L. Dennis, in NE SW NE 
of section 14-3s-3w, Pilot Knob Twp., Washington County, 
Illinois, produced 25 bbl. of fluid per hr. from Bethel sand 
at a depth of 1228 to 1239 ft. to open the Cordes field. 

od 

E. P. Griffin et al’s No. 1 Waggoner Estate, in section 3, 
block 4, H. & T. C. R. R. Survey, Archer County, Texas, 
4 miles southwest of the K.M.A. field and 4 miles northwest 
of Dundee, bailed 42 bbl. of oil in 70 minutes and was shut- 
in as it was heading and storage was not available. The pro- 
ducing formation is a sand at a depth of 4390 to 4404 ft., 
approximately 600 ft. below the deep producing zone of the 
K.M.A. field. 

e 

G. A. Manahan’s No. 1 Elmer Fitch, in C N SE NE of 
section 10-I1n-8e, Elm River Twp., Wayne County, Illinois, 
produced 1200 bbl. of fluid from McClosky sand at a depth 
of 3085 to 3112 ft. Pure Oil Company’s No. 1 Florence 
Behymer, in C W SE NE of 4-1n-8e, northwest of Mana- 
han’s well, produced 567 bbl. of fluid in 24 hr. from Mc- 
Closky sand at a depth of 3032 to 3125 ft. after a 5000-gal. 
acid treatment. This area has been named the Enterprise pool. 

s 

H. S. Moss’s No. 1 Leachman, in C N SE NE of section 
34-10-6, one mile northeast of the Searight pool, Seminole 
County, Oklahoma, flowed 1561 bbl. of oil in 18 hr. from 
Cromwell sand through perforated casing at a depth of 3812 
to 3819 ft. The well was originally drilled to the Wilcox 
formation at a total depth of 4630 ft. 

% 

L. T. Burns’ No. 1 Browning, in Belcher Subdivision, 6 
miles southwest of Blue Grove and 12 miles southwest of 
Henrietta, Clay County, Texas, flowed 44.2-deg. gravity 
oil at a rate estimated at 1250 bbl. per day from a sand at 
a depth of 4423 to 4452 ft. Casing was set at a depth of 


—es, 


4424 ft. and bottom-hole pressure was 1800 Ib. The 
flowed through tubing. wel 
e 

R. F. Wheeles and Whisenant’s No. 1 Michael, in Sw SW 
NW of section 1-11n-7e, Paradise Twp., Coles Cans 
Illinois, 4 miles south of Mattoon, produced 18 bbl. da 
and 20 bbl. of water from the Cypress sand at a depth of 
1835 to 1919 ft., after an 80-qt. shot and after bee 
plugged-back from a depth of 2173 ft. The No, 2 well, 
west offset, was testing. The area has been named the Mat. 
toon field. 

° 

Gregg Oil Company’s No. 1 Appling, in section 32, B, 
B. & C. R. R. Survey, 5 miles southwest of Stamford, loan 
County, Texas, flowed over the mast through 6-in, casing 
from Swastika sand at a depth of 2632 to 2638 ft, Through 
tubing the well flowed 4 bbl. in 10 minutes. It is 1159 ft. 
northwest of the well that discovered the productive sand 
but that was drilled deeper and abandoned. 

e 

Pure Oil Company and Superior Oil Company’s No, 2 
State, in tract 155, Laguna Madre, on the Bird Island pros- 
pect, Kleberg County, Texas, flowed oil and mud on a drill. 
stem test. This well is 3500 ft. northwest of the discovery 
gas well. Casing was set at a depth of 7320 ft. and perforated 
with 72 holes at 7235 to 7247 ft. This well was drilled on 
a submerged location. 

« 

Gulf Oil Corporation’s No. 1-B Swenson, in northeastern 
Garza County, Texas, completed in December but spoiled 
by incursion of water, again flowed at the rate of 125 bbl. 
per day from the Pennsylvanian formation first tested but 
later plugged during testing of higher strata, none of which 
seemed to warrant an attempt to produce oil. A tubing 
packer was used to assist in excluding the water. 











AVERAGE CRUDE PRICES 
California Louisiana 
— , , Rodessa $ 1.05 
Sr 1.19-1.43 - 
Gulf t -74-1.20 
Playa Del Rey... .80-1.16 ‘i wen! 7 
Coalinga - 70- .90 North Louisiana .73-1.05 
Signal Hill 80-1.21 TI linois 1.05-1.15 
Montana .90-1.10 x . “aes 
Wyoming .35-1.30 eee rare vat 
Colorado .90- .98 Indiana 1.05 
New Mexico .77-1.00 Ohio 
Texas Lima 90 
North Central -71-1.03 a 
Panhandle 67-96 Michigan OSES 
bs West Texas 53- .95 Pennavivenia 
Gulf Coast -79-1.28 Bradford 20 
Darst Creek .96 —_—o 00 
East Texas 1.10 Southwest 1.65 
Talco 55 Eureka 1.59 
Kansas .60-1.10 Buckeye 1.55 
Oklahoma .60-1.10 Corning - 1.02 
Arkansas yp Canada 2.10-2.17 












































DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in Barrels) 
1B. of M. Week Week Week 
Calculated Ended Ended Ended 
Requirements Mar. 4, Feb. 4, Mar. 5, 
(March) 1939 1939 1988 
Oklahoma 473,200 441,200 422,000 522,450 
Kansas 150,300 144,900 140,150 166,900 
Panhandle Texas 68,650 65,900 67,300 
North Texas 80,800 87,700 65,150 
West Central Texas 30,600 31,850 26,350 
West Texas 208,800 239,800 180,950 
East Central Texas 96,700 101,700 90,650 
East Texas 372,650 447,150 426,500 
Southwest Texas 246,600 280,700 218,850 
Coastal Texas 216.250 241,150 194,100 
TOTAL TEXAS 1,363,900 1,321,050 1,495,950 1,269,750 
North Louisiana 72,100 69,400 80,000 
Coastal Louisiana 194,550 191,650 176,750 
TOTAL LA. 259.700 266.650 261,050 256,750 
Arkansas 50,000 52,700 yee 49,800 
Illinois 125,500 158,050 146,70 
Eastern (Not y (184,050 
incl. Illinois) 100,300 96,400 94,650 
Michigan 47,700 56,000 51,650 50,200 
Wyoming 53,600 48,650 48,400 47,500 
Montana 13,500 14,250 12,800 12,100 
Colorado 4,200 3,800 4,000 4,850 
New Mexico 109,700 101,900 101,950 105,050 
TOTAL EAST OF 
CALIF. __ 2.751.600, 2,705,550 2.831.650 _ 2,618,900 
Californio 588.400 609,300 610,300 720,800 
TOTAL U. S. 3,340,000 3.314,850 3,441,950 3,839,700 
1These are Bureau of Mines’ calculations of the requirements, of 
domestic crude oil based upon certain premises outlined in its — 
forecast for the month of March. As requirements may be ven 
either from stocks, or from new production, contemplated withdrawa’s 
from crude oil inventories must be deducted from the Bureau's est 
mated requirements to determine the amount of new crude to be pre 
duced. 
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KANSAS 1825 


Pioneering prairie commerce to Santa Fe (1825)—the 
SW growth of traffic to Salt Lake—and the transcontinental 
unty railway explorations made Kansas well known and removed ‘te 
f oil é t from that mythical "Great American Desert.” Out of these 
th of oA stirring events, which comprise one of the most picturesque 
being fi chapters of American history, came the ultimate statehood 


i of Kansas, admitted to the Union on January 29, 1861. 
at. 
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522,450 
166,900 


269,750 
80,000 
176,750 
266,781 
~ 49,800 





( 
(184,050 


( 
yo 0 DRIVEN BY THE same venturesome spirit Plug for chemical control of water and 


_ at spurred our pioneers, Dowell devel- gas, Dowell Jelly Seal, and many other 
105,050 ted and perfected the entire process of advances in oil and gas well chemical 
» 618,900 hibited Acidizing. Here was a job that service. 
720,800 ol men thought could not be done— yet, Dowell’s vast research facilities and tech- 
3,339,700 Dowell did it. nical equipment will develop still more 
detailed is development has recovered millions aids to oil production for Dowell continues 
hdrawale H barrels of oil and restored profitable to be the true pioneer in this vital field. 
ie poduction to thousands of stripper wells. 

has been followed by Dowell XX— DOWELL INCORPORATED OIL AND GAS WELL 
glia Dowell XR—the Sus- General Office: KENNEDY BUILDING, TULSA, OKLA. CHEMICAL SERVICE ; 
rch, 1999 ion Acid, Dowell Formation Subsidiary of THE DOW CHEMICAL COMPANY ; 
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Petroleum Statistics and Field Activities 
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e . . . . 
U. S. Daily Average Production Daily Average Crude Runs to Stills 
| 3,700,000 | 3,300,000 
m= 3,550,000 = 3,200,000 
ms 3,400,000 & 3,100,000 ri 
s 3,250,000 s 3,000,000 
| 3,100,000 | 2,900,000 
° pr | CP) . ° > 
ob > S , os « 
. a8 &= a 2.8 0 & g 6 
S< Zt SB2<cKOZQ 
e 
U. S. Crude Oil Stocks 
| 315,000,000 | 
i? 2) i? 2) 
= : 
: : 
Q —Q 
| | 
Above statistics by the American Petroleum Institute. 
. . J . ° 
Summarized Operations in Active Fields for February, 1939 
FIeLps | Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Toot Used 
Texas 
oa 6 a aia aipierach aero | 7 6 75 9 23 3500-3700 2 40 Rotary 
ere ere 51 36 3 25 1554-2900 2 22 Rota 
Ector County....... 52 | 50 10 53 3675-4377 2 and 3 32-36 Rot. Cab. 
Panhandie................ 29 28 21 114 1700-3900 2 40 Rotary 
IMINO. 5 .a..o.c cise sss 00d ba6 er 16 16 8 21 4900-5900 2 38 Rotary 
NN SE Cr ee 18 13 7 18 8922-5878 2 or3 21-54 Rota: 
Winkler County. 11 11 2 17 2850-3450 2 and 3 30-38 Rot. “Cab, 
K.M.A 25 25 36 45 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA ; 
ES ee 4 2 1 4 6450-6682 3 39 Rotary 
Toh tt a a lgle Beast kh oh at 1] 9 3 7 1800-4488 2or3 38 Rotary 
KANSAS 
Russell County. 12 11 5 15 2926-3435 2 and 5 32-37 Rot.-Cab. 
ee ia SSG se eee’ 10 9 3 18 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton County.... 14 9 6 15 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Central Illinois... . 199 186 178 | 42 1425-4100 2 | 36-38 Rot.-Cab. 
New Mexico | 
County...... 37 35 12 57 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA : 
SS EE re 2 2 16 15 8300-8730 3 or 4 } 40 Rotary 
Wilmington.... 12 12 25 21 3500-4000 2 and 3 | 18-20 Rotary 
. e . oe 
Field Activities by States for February. 1939 
l l l 
Completions Producers Loc: me | Rigs Drilling Wells Production, 1938 
STATE February January | Febru: ary January February January | February January February January | (In Barrels) 
Arkansas....... 18 23 Ci 9 22 | 17 2 | 14 15 26 31 18,211,617 
California....... 67 83} 55 71 63 108s 53 74 124 156 249,918,001 
Colorado...... 0 - f 0 1 0 2 26 26 «| 1,371,687 
ee 243 352—Ci 200 263 40 43 | 223 52 61 311 | 23,306,000 
BINGE «6:5 0es's 0 15 1] 8 6 8 7 10 2 17 35 965, 
er 109 99 79 75 86 139 | 22 31 136 156 58,795,545 
Kentucky......... 42 69 21 37 ay 4 6 92 127 5,828,650 
Louisiana......... 72 77 54 51 130 77 63 38 194 175 94,941,537 
Michigan......... ie 91 84 45 45 85 77 33 21 124 109 19,140,966 
Mississippi.......... 1 1 0 0 co 2 5 0 1 | Gas Pr 
Montana........ 14 9 11 6 5 3 46 51 4,858,458 
New Mexico.......... 49 59 42 53 10 12 132 141 | 35,902,263 
New Yor 33* 56* 30* 53* 2 mid 3 040, 
a 68 75 46 56 as 14 43 102 140 3,292,100 
CNOUER., 6 oc005 coe 134 161 82 102 141 170 33 41 219 265 171,812,098 
Pennsylvania....... 82* 119* | 76* 115* “3 beac iS | 17,431, 
eae ; 795 923 586 712 880 713 | 176 204 743 808 473,304,662 
Weat Virginia. . 27 48 24 38 12 20 86 109 | Rays 
| 7 9 6 5 4 3 53 62 In 
Tete... .. 1867 2265 1374 1711 1450 1304 680 572 2178 2703 1,206,827, 507 














*Includes water-intake and pressure wells. 
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f£ét FC-200 unit DRAW WORKS 


d foot pedals quick- 
i bringing unit within 
meet highway regu- 


Cat shaft 
ly remove 
g' width to 
lations. 


Extended skid base, for one or two 
engines, eliminates cost of rig sub- 
structure 
Built-in reversing mechanism and trans- 
mission operates in oil tight case — re- 
duces assembly time, eliminates cost of 
conventional reverse clutch. 
Simplicity of control an outstanding and exclusive feature— 
any one of four speeds can be imparted to the Drum, Rotary 
Table and Cathead by this one lever, without varying the speed 
of the engines. 


The FC-200 is a small compact 


unit, designed especially for use in shallow and medium depth drilling 
localities, where low costs, portability, ease of installation, drilling . 


speed and operating flexibility 


With four forward speeds and one reverse, a maximum capacity of 200 
h. p., and so designed that either one or two internal combustion en- 
gines serve as the prime mover, 
siveness, versatility and operating conveniences of larger, more expen- 


sive drilling and hoisting unit 


saving features of small, portable drilling units. 


Just the thing for Illinois Basin and similar depth work. Get specifi- 
cations and prices, with your choice of power, from your Bridgeport 


representative. 


THE BRIDGEPORT MACHINE 





HOUSTON 


re DALLAS SAN ANTONIO CORP 
EE Local Cap 30 LDS Local 2478219” Local “Ger” S671 
SREVEPORT CENTRALIA, ILL. TULSA OKLAHOMA CITY 





“Local and LD. 589 LD. GL Local $3204 LD. 785 Local 7.2728 


RIOGEPORT 


Entirely new, triple compound brake design with tremendous 
leverage assures positive load control—an added safety factor 
for equipment and crew. 


and comparatively inexpensive drilling 


are important factors. 


it has the stamina, flexibility, respon- 


s, as well as the simplicity and cost 





CO. Factory and General Offices, Wichita, Kan 





US CHRISTI ODESSA FORT WORTH 
Local S74 LD. 683 Local 684 Local and L. D. 3-506 
BARTLESVILLE WICHITA AND 
Local and 0.340 «=. D. S916 BRANCH STORES 







Local 2-143) and 2-1432 








Activities in Refining 





Percent Refining Capacity Operated 


Western Division, 57.1 Percent 


Central Division, 73.0 Percent 


Eastern Division, 87,3 Percen} 





ROGRESS is being made in Palestine on the installation 

of facilities and auxiliary plants in connection with the 
erection of the 35,000-bbl. per day refinery being constructed 
for Consolidated Refineries, Ltd., by M. W. Kellogg Com- 
pany. The 360-acre plant site is situated on the Mediterranean 
Sea just north of the Kishon River bridge on the highway 
connecting the towns of Haifa and Acre. 

Facilities already completed include a concrete bridge over 
Fuara channel connecting with the Haifa-Acre highway; a 
corrugated iron fence enclosing the entire property as a pro- 
tection against marauders; five large warehouses for chem- 
icals and supplies; a central concrete-mixing plant supplying 
ready-mixed concrete for all construction work on the proj- 
ect; and a central air-compressor plant having a network of 
air piping to serve all parts of the work. 

Consolidated Refineries, Ltd., a British corporation, is 
owned equally by the Anglo-Iranian Oil Company and the 
Anglo-Saxon Petroleum Company. The crude oil supply for 
the new refinery will come from the Iraq Petroleum Com- 
pany’s pipe line. The entire project will be completed by the 
end of 1940, according to plans, at a total cost of approxi- 
mately $20,000,000. 


A refinery having a daily capacity of 4000 bbl. is being 
constructed at Levelland, Texas, by Motor Fuels Corporation 
of Fort Worth, Texas. The equipment includes a 1600-bbl. 
cracking unit. The plant will process oil produced in the 
Duggan and Slaughter fields of Cochran and Hockley coun- 
ties, respectively. Present prorated production in both fields 
totals about 2800 bbl. per day. The new outlet for crude oil 
will probably stimulate ad- 


Glacier Production Company is erecting a new refinery 
Cut Bank, Glacier County, Montana. According to the a 
tive construction schedule, all work is to be completed “4 
time for a test run on or about June 4. If in Operation by thi 
date full advantage can be taken of the seasonal peak * k 
gasoline market. ” 

Glacier’s decision to build the Cut Bank plant has Caused 
the Producers Refining Company to postpone its plans to 
construct a refinery at Shelby, 25 miles southeast of Cut 
Bank. It is reported that a plan is being formulated whereby 
a portion of Producers’ crude oil may be processed at Glacier’ 
refinery. Construction of the Shelby plant may be reconsid. 
ered at a later date, depending upon market and production 
trends in the north Montana area. 


Construction will begin April 1 on an absorption-type 
natural gasoline plant in the Hardin pool, Liberty County. 
Texas, (eastern Gulf Coast district). The plant, having 3 
capacity of 10,000 gal. of gasoline per day, will be con. 
structed by the Del Rey Petroleum Company of Tulsa and 
Houston at a cost of $200,000. The contract was awarded 
to the Moorlane Company, Tulsa. 


Installation of a new cracking unit and other equipment 
will increase the capacity of the Falcon Refining Company’ 
plant at Great Bend, Kansas, from 900 to 1800 bbl. daily, 
Work is now in progress. The additions will cost approxi: 
mately $200,000. The new 




















ditional drilling in the two equipment will enable the 
areas. Plains Pipe Line Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks company to manufacture a 
. “1a: Week Ending March 4, 193 . i ae? 
Company is building a s ° high-octane gasoline in 
gathering system and a line _ APL Figures addition to U. S$. Motor 
se snrve the new refinery (Figures in Barrels of 42 Gal. Each) red 
4 grade. 
Daily Percent Total Gas and 
Percent Avg. Operated Motor Fuel Oil 
oe Potential Crude of Total Fuel Stocks Stocks * 
Capacity Runs to Capacity Thousands Thousands 
DISTRICT Reporting Stills Reporting of Bbl. of Bbl. 
Installation of a crack- East Coast 100.0 529,000 86.0 19,836 8.583 Plans for a 1000-bbl. 
, , Appalachian $5.9 114,000 89.1 3,425 741 s : 
ing unit and lead-blending Ind., Ill, Ky. 89.5 146,000 86.8 14,835 5,586 skimming plant na 
. . Okla., Kans., Mo. 81.6 233,000 68.1 8,243 1,064 Henderson, Kentucky, 
equipment 1S planned by Inland Texas 50.3 106,000 66.7 1,958 1,844 ante 7 ; 
the Advance Refining Texas ga 89.5 813,000 90.8 11,176 7,418 have been completed by A. 
3 s La. Gu 97.3 110,000 75.9 2,803 1,393 . . 
Company in its plant at No. La. & Ark. 55.0 35,000 63.6 493 804 J. Slagter, formerly refir 
° ° i . Rocky Mt. 54.2 34,000 53.1 1,812 72: oy oP 7 
Centralia, Illinois. This California 90.0 156.000 61.2 15,688 97.773 ery head for the old Trans 
cahdninhignann iejeianins Be . me 1 any 
company was formed re- —_o 35.8 2876000 78.5 oe —aor continental Oil mn 
cently to purchase and op- Estimated in Texas. Storage for 20; 
Unreported 354,000 5,110 3,000 4 Iw I 
erate the refinery formerly *EST’D TOTAL 000 bbl. of crude a wi 
° J.S. MAR. 4, ’35 3,230,0 5,375 31,9! - ctl 
operated by the Power Oil ‘EST'D TOTAL ne mais stones be erected in connection 
and Refining Company. U.S. FEB. 25, '39 3,185,000 84,597 133,671 with the plant. The preseat 
Products will be marketed *MAR. 4, 1938 **3 093,000 92,285 121,288 schedule calls for compl 
by Atlas Petroleum Com- os estimated Bureau of Mines’ basis. tion of the plant soon after 
Chi March, 1938, daily average. 
pany, Chicago. May 1. 
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“| Heavy-Duty Surface Equipmen 
ut 
hereby 
=| For Deep Drilling Bei 
= or Deep Drilling Being 
uction 
* . » 
| Tested in California 
type | Pumps and engines operated by high-pressure steam, oversize 
Ounty, | 
ving a | blocks, specially designed rotary hose and turbo generators, and 
hye prefabricated manifolds are examples of the machinery being 
an 
warded | tested for ability to drill to depth of 17,000 ft. 
pment By WALLACE A.SAWDON 
ipany’s 
daily. 
)proxi- 
he new 
ble the In an early issue of The Petroleum 
- Engineer another article will de- 
ans sctibe the operation of this heavy- 
ine in duty surface equipment, as well as 
Motor the subsurface equipment used in 
conjunction with it. This article will 
be published just as soon as the 
operating data are available. 
10-bbl. OME of the heaviest surface equip- 
past of ment ever used for rotary drilling 
tucky, has been installed at the Superior Oil 
d by A. Company’s No. 1 Moodie in the Rio 
y refin- Bravo field, California. Of particular 
| Trans- importance is the use of 500-Ib. steam 
mpany by the 15-in. by 14-in. drawworks en- 
‘or 20,- gine and 1514-in. by 914-in. by 22-in. 
oil will 
nection eT nae 
“present 
pa The engine driving the drawworks is a 
oo sit 15-in. by 14-in. and will be operated 
by 500-lb. steam 
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This drawworks is the heaviest 
now in general use but will be replaced 
later by one of special heavier design 
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slush pumps. Conclusions concernin 
the efficiency of this practice will be 
drawn from the performance of the 
engine and pumps and the 500-Ib, boil. 
ers. Actual drilling of the well has not 
yet begun. This “super rig” will even. 
cually include a larger drawworks than 
the one to be used immediately and also 
larger crown and traveling blocks, to 
permit use of 1'-in. line. It is de. 
signed to obtain maximum efficiency 
and speed in drilling to depths of 
17,500 ft. or greater. The well a 
which the rig is now installed wil] 
probably not be drilled as deep as 
12,000 ft., but valuable data will be 
obtained that will influence the design 
of equipment to be used for drilling 
to greater depths. 


The steam-generating plant is one of 
the outstanding features of the instal- 
lation. Steam at 500-lb. pressure will 
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The drawworks and the 15-in. by 14-in, 


engine driving it are supported on this 
structural-stee! substructure 


ee 


drive the main engine, slush pumps, 
boiler feed pumps, turbo generator, and 
bug blower. The engine and pumps 
were specially designed. The turbo gen- 
erators are of steel and of heavier con- 
struction than those generally used. 
The bug blower was built especially 
for this job and will be installed later 
when it is needed. 

A special steam line connects the 
boilers to the underfloor engine driving 
the rotary machine, to the standby en- 
gine, and to a 14-in. by 7¥%-in. by 
14-in. mud-mixing pump. A Fisher 
pressure-reducing regulator on this line 
reduces the steam pressure from 500 
lb. to 350 Ib., the pressure at which 
these engines and this pump are opét- 
ated. 

A battery of five Broderick domeless 
boilers supplies the steam. These boil- 
ers have a rating of 130 hp. ata work- 
ing steam pressure of 500 Ib. per 4 
in. and the superheater is built integra 
with the boiler. Every outlet is flanged; 
there are no screwed connections and 
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These two slush pumps are the largest 
ever to be manufactured 
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no trimmings on the firebox door face 
of the boiler. All equipment such as 
gauges and try-cocks is placed on the 
low-water alarm column. The boilers 
will be insulated by Johns-Manville in- 
sulation for efficiency in operation. A 
Pinkerton regulator on each boiler 
keeps the water at a predetermined 
level. 

The feed pumps and turbo genera- 
tors, all operating on 500-Ib. pressure, 
are mounted as one unit on one base. 
There are three of the Ideal 10-in. by 
6Y,-in. by 10-in. pumps. The two 
turbo generators were designed for this 
installation by Turbolite, Inc., and 
have a rated capacity of 10 kw. each. 

All manifolding for the boilers and 
mud lines was prefabricated by Crane 
Co. at the factory. All important boil- 
er-header welds were X-rayed to ascer- 
tain that every one was as nearly per- 
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Two vibrating screens will be used to 
condition the mud 
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fect as possible. Some welds were cut 
down and rewelded. 

The 15-in. by 14-in. twin Ideal-Ajax 
drawworks engine operates on 500-lb. 
steam and is rated at approximately 
1700 hp. Compare this with 1000 hp. 
for a 14-in. by 14-in. engine operat- 
ing on 350-lb. steam. The drive to the 
drawworks is two double chains instead 
of the one double chain used with the 
14-in. by 14-in. engine. 

The main drawworks to be used with 
this equipment on the first well is an 
Ideal No. 23-10, FE of fully enclosed 
design, The drive from the engine is 
3¥%-in.-pitch chain and, as noted 
above, there are two of these chains. 
The line to be spooled on this draw- 
works is 1/4-in. but when the larger 
drawworks equipped with larger drum 
is used a 1'4-in. line will be employed. 
It is thought that 12,000 ft. is about 
the limit for drilling with the 11/4-in. 
line now used because the safety factor 
is too low and the life too short for 
drilling to greater depths. A larger 
safety factor and longer life of line, 
therefore, are the factors determining 
the size of drawworks drum. 
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The fire-box end of the boilers showing 
the three feedwater pumps 
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Drilling control is facilitated by a double-rotor Hydromatic brake 
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These five 500-Ib. boilers, the larsest ever manufactured, will supply steam 


28 


for operation of the heavy equipment 


This line of larger diameter 
necessitate the use of larger cr 
traveling blocks. An Ideal 648 
block equipped with six 48 
and a Type 548 T traveling block 
vided with five 48-in. sheaves pes 
carry the 14-in. line being used f 
drilling this first well with the “s, “s 
rig.” The connector will be a $00ctn 
Type DA30 and the swivel 4 300-ton 
Type M. , 

As shown in the illustrations the 
drawworks is equipped with a Parker 
burg Hydromatic brake. This, wo 
ever, is a 40-in. double-rotor type 
coupled to the drum shaft as shown 
Also installed is a Foster Hi-Speed ay. 
tomatic cathead and catline hoist. 

The rotary machine is an Ideal HS. 
20'% equipped with spiral bevel gear 
and driven by an Ideal BC 12-in. by 
12-in. underfloor rotary drive. This en. 
gine is powered by 350-Ib. steam sup. 
plied as described. The rotary drive en. 
gine, situated below the floor, is direct. 
connected to an extension shaft by 
flexible coupling. This shaft carries two 
clutch sprockets, one for direct drive 
to the rotary table and the other for 
emergency drive to the drawworks 
through a countershaft. 

Controls for hoisting and rotating 
operations are placed at the driller’s po- 
sition. Clear floor space and individual 
power for the rotating operation are 
among the features provided by under- 
floor rotary drive that are especially 
important in the operation of a rig of 
this special type. 

The Ideal 1514-in. by 9%-in. by 22- 
in. slush pumps are of such capacity 
that the ordinary 4-in. rotary hos 
could not be used. Therefore, a 5-in. 
steel hose 55 ft. long was specially de- 
signed by Chiksan Oil Tool Company 
for this installation. The standpipes also 
had to be made of 5-in. pipe to carry 
the fluid. The vibrating screens are Jef- 
frey “Blue Streak Shale Shakers.” 

The general design of this “super 
rig” and further developments, which 
will be based on the performance of 
the equipment installed for drilling the 
first well, is and will be the result of 
codperative efforts by the National 
Supply Company and Superior dil 
Company. Surface equipment is céf- 
tainly being prepared for deeper drill 
ing and the use of alloy drill pipe and 
advanced design of other subsurface 
equipment should assure the ability to 
drill to depths that can now be re 
sonably contemplated. Further definite 
contributions to drilling technique ca 
also be expected from the Superior 
Company’s operations, which have tt 
cently provided valuable data for the 
advancement of drilling practice. 
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Distillation unit and stabilizer 
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Absorption oil obtained 
from the condensate—Ex- 
cess gas may soon be 
returned to producing 
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Absorption-Type Plants Extract Gasoline 
from Gas Produced in Rodessa Field 
By W.F. FLOYD, Chemical Engineer, 


HE Texas side of the Rodessa 

field is served by two natural 
gasoline plants of the Arkansas Fuel 
Oil Company, situated near Jefferson 
and Smithland, Texas. The Jefferson 
plant, built in 1937 and enlarged in 
the fall of 1938, is the larger, having 
a capacity of about 57,000,000 cu. ft. 
of gas per day, of which 37,000,000 
cu. ft. is high-pressure gas and 20,- 
000,000 cu. ft. is low-pressure. The 
Smithland plant was erected late in 
the summer of 1938 and has a capac- 
ity of 14,000,000 cu. ft. of high-pres- 
sure gas per day, although only 3,000,- 
000 to 4,000,000 cu. ft. is being proc- 
essed at present. Raw gasoline ex- 
tracted at Smithland is pumped to the 
Jefferson plant, 10 miles distant, for 
stabilization. 

Because of the large condensate con- 
tent of the high-pressure gas, small 
continuous topping units have been 
installed at each plant to make absorp- 
tion oil and other products from the 
condensate. Whereas most gasoline 
plants must buy absorption oil to 
make up for continual losses, these 
two plants not only make enough to 
supply their own needs but sell sev- 
eral cars of absorption oil per month. 

The Jefferson gasoline plant has two 
complete absorption and distillation 
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systems, one for gas-well gas at 400- 
lb. pressure and another for oil-well 
gas at 50-lb. pressure. All gas is de- 
livered to the plant at well pressure. 

High-pressure gas comes to the Jef- 
ferson gasoline plant from seven gas- 
condensate wells through a 10-in. line, 
and after passing through two 6-in. 
meter runs and an inlet scrubber en- 
ters two 4-ft. by 44-ft. high-pressure 
absorbers, which are operated at a pres- 
sure of 400 lb. The capacity of each 
absorber is 18,500,000 cu. ft. per day 
at 400 lb. The residue gas is discharged 
through a second scrubber to various 
outlets. One 8-in. line connects to the 
pipe-line system of the Arkansas- 
Louisiana Gas Company, two 6-in. 
lines carry gas to drilling rigs in the 
area, and a, 4-in. line supplies fuel gas 
to the plant. All lines are equipped 
with meters. 

Rich absorption oil flows to a com- 
bination vent and surge tank, in which 
an average pressure of 80 Ib. is main- 
tained. Wild gases vented from this 
tank are either burned in a flare or run 
through a recompressor to the stabi- 
lizer column to increase plant eff- 
ciency. From the vent tank the oil 
passes under pressure through a heat 
exchanger, entering at a temperature 
between 55 and 80°F., depending upon 








the season of the year, and leaving at 
a temperature of 205°F., thence 
through a preheater and into the still 
at a temperature of 330°F. The still 
has a capacity of 8,000 to 10,000 gal. 
per day and is operated at a pressure 
of 44 lb. and a top temperature of 
248°F. Top temperature is controlled 
by refluxing raw gasoline from the still 
accumulator to the top of the still. 
These operating conditions produce a 
gasoline of 365 end-point. 

Gasoline vapor from the still is con- 
densed by a 2-ft. by 12-ft. horizontal 
condenser, and drops into a 4-ft. by 
12-ft. vertical accumulator. Pressure 
on the still and accumulator is main- 
tained by a back-pressure regulator, 
the excess gas being vented to the flare 
or picked-up by the recompressor to be 
discharged into the stabilizer. The 
gasoline is trapped from the accumu- 
lator into the raw-gasoline charge tank 
of the stabilizer. 

Lean oil trapped from the still enters 
the heat exchanger at a temperature of 
about 320°F., and leaves at about 
140°F., passing thence to the oil cool- 
ers. There are eight coolers arranged 
in parallel so that the oil stream is 
divided and goes through two banks 
of four each. In these coolers the tem- 
perature of the oil is reduced to 80°F. 
The cooled oil passes to the lean-oil 
surge tank, from which it is picked-up 
and returned to the absorbers to be- 
gin a new cycle. The pumps charging 
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A group of absorbers 
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lean oil to the high-pressure absorbers 
consist of a 4-in. by 12-in. duplex 
power pump having a capacity of 160 
gal. per min., driven by a 75-hp. in- 
duction motor, and a 10-in. by 4-in. 
by 10-in. duplex steam pump that is 
used as a standby. 

The low-pressure gas obtained from 
109 oil wells in the area is treated in 
three absorbers operating at 50-lb. 
pressure, one 6-ft. by 35-ft. absorber 
having a capacity of 13,000,000 cu. 
ft. per day, and two 4-ft. by 30-ft. 
absorbers, each having a capacity of 
5,000,000 cu. ft. per day. Gas from 
the western part of the field enters the 


In foreground is rerun unit that Proc 
esses absorption oil—In background 
boiler house and cooling 

tower 


rrr rrr rrr er tines 


plant through a 12-in. line and after 
passing through a 12-in. meter run 
and inlet scrubber is stripped in th 
large absorber. Lean gas is dj ei 

D ischarged 
to the field or to the flare through two 
8-in. lines each provided with a meter. 
From the east an 8-in. and from the 
north a 4-in. line bring gas into the 
plant where the two streams are com. 
bined, measured in a 12-in. meter run, 
and then passed through an inle 
scrubber to the two small absorbers. 
Lean gas from these absorbers flows 
through an outlet scrubber and is dis. 
charged through one of three lines: 
(1) an 8-in. line to the field residue 
system, (2) a 4-in. line for plant fuel, 
and (3) a 6-in. line to the flare, all 
metered. 

Rich oil from all three absorbers 
enters a rich-oil surge tank held under 
a back pressure of 20 Ib., from which 
it is pumped to the still. A centrifugal 
pump driven by a 15-hp. electric 
motor is used for this purpose, a 6-in. 
by 4-in. by 6-in. duplex steam pump 
being provided as a standby. Rich oil 
enters the still at 330°F. after having 
passed through a heat exchanger and 
preheater, as in the cycle involving the 
high-pressure gas. Upon leaving the 
still the oil passes through a heat ex- 
changer and coolers and into the lean- 
oil surge tank, from which it is 
charged to the absorbers by a 300-gal. 
per min. centrifugal pump driven by 
a 35-hp. motor. A 200-gal. per min. 
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A part of the pumping equipment 
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centrifugal pump connected to a 20- 
hp. motor and a 6-in. by 4-in. by 6-in. 
duplex steam pump serve as standbys. 
in summer the oil is pumped through 
an additional cooler before going to 
the absorbers, to reduce the tempera- 
ture and thereby increase absorption 
efficiency: 

The still is 6 ft. in diameter by 37 
ft. high, maximum working pressure 
‘. 40 Ib., operating pressure is 35 Ib., 
working temperature 1s 400°F., and 
operating temperature Is about 360°F. 
Top temperature on the still is main- 
tained at 212°F. by a temperature re- 
corder-controller regulating the flow 
of reflux from the accumulator as in 
the high-pressure still. Gasoline vapors 
from the still pass through a header 
into short-tube condensers connected 
in parallel so that any one or all can 
be used. Condensed gasoline collected 
ina 4-ft. by 10-ft. still accumulator 
is trapped to the stabilizer raw charge 
tank. 

The stabilizer receives raw gasoline 
from the two stills at Jefferson and 
from the Smithland plant, producing 
finished gasoline of the desired vapor 
pressure, which at present is 14 Ib. 
Reid. The stabilizer column is 36 in. in 
diameter by 56 ft. 6 in. in height, and 
is operated at a pressure of 147 lb., a 
top temperature of about 225°F., and 
a temperature on the reboiler of 286°F. 

Raw gasoline is pumped from the 
charge tank through a heat exchanger 
into the stabilizer by a close-clearance 
pump regulated by a flow recorder- 
controller. The raw gasoline enters at 
a point about halfway up the column 
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and the finished product is trapped 
from the reboiler through a heat ex- 
changer and cooler to storage. Waste 
vapor gathered from various sources 
about the plant is pumped by the re- 
compressor into the stabilizer column 
for recovery of the salable gasoline. 
Condensate from the overhead vapor is 
returned to the column in the ratio of 
¥, gal. of reflux to 1 gal. of feed, for 
making 14-lb. gasoline. The reflux rate 
is kept constant by a flow recorder- 
controller. Excess overhead gases or 
undesirable hydrocarbons are passed 
through a back-pressure regulator to 
the plant flare. Storage for finished 
gasoline consists of four 25,000-gal., 
10-ft. by 35-ft. horizontal tanks, and 
a 5000-bbl. sphere in process of erec- 
tion. 








One of the unique features of the 
plant is the equipment for manufac- 
turing its own absorption oil. The 
seven gas wells produce condensate, 
which is separated from the high-pres- 
sure gas by the inlet scrubber, and 
trapped into a storage tank. When the 
heavy, dark-colored residue is removed 
in a small topping plant the overhead 
makes an absorption oil of good qual- 
ity. The capacity of the unit is 100 
bbl. of condensate charge per 24 
hours. 


The condensate feed for the topping 
unit is taken from storage by a 3-in. 
by 3-in. by 3-in. Simplex steam pump 
and charged to the gas-fired vertical 
firestill, in which the condensate passes 
through 143 ft. of 14%4-in. coil and is 
heated to a temperature of 520°F. The 
outlet temperature is controlled by a 
temperature recorder-controller that 
regulates a diaphragm motor valve on 
the gas line feeding the burner. This 
temperature establishes the end-point 
of the absorption oil produced. From 
the firestill the oil is discharged into 
the lower part of the fractionating 
column, which is 24 in. I.D. by 44 fe. 
6 in. high, and contains 3 trays in the 
stripping section and 20 trays in the 
fractionating section. The column is 
operated at atmospheric pressure and 
steam is used to strip the oil, at the 
rate of about 57 lb. per hour. The ab- 
sorption oil, a water-white product of 
about 48-deg. A.P.I. gravity, 340° 
I.B.P. and 540° end-point, is distilled 
overhead, condensed, and trapped to 
storage. The heavy, dark, high-pour- 
point residue is trapped from the bot- 
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Power drive of generator unit 
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tom of the column and burned in a 
pit. This unit was designed to perferm 
several operations and to make several 
different fractions. In addition to the 
overhead condenser and accumulator, a 
cooler and accumulator are provided 
for a sidestream cut, which can be 
taken from any one of eight sidestream 
outlets. A cooler is provided for the 
bottom product when it is taken to 
storage but this cooler is by-passed 
when the residue is burned. 


The top temperature can be con- 
trolled by a temperature recorder-con- 
troller that regulates the amount of 
reflux pumped to the column. For 
making water-white absorption oil, 
however, it has not been found neces- 
sary to pump reflux. The quality of 
the sidestream cut is controlled by an- 
other temperature recorder-controller 
by governing the amount of sidestream 
removed. The unit is equipped with 
three 3-in. by 3-in. by 3-in. Simplex 
steam pumps, for feed, reflux, and 
standby service. 

One auxiliary building contains the 
generating equipment and most of the 
pumps for the plant. A feature of this 
plant not generally found in gasoline 
plants is the arrangement of steam and 
electric-motor drives on the more im- 
portant pumps. At the time the plant 
was designed it was decided to gen- 
erate electric current for a part of the 
total power load, to use electric motors 
on the pumps, and to provide recipro- 
cating steam pumps as standbys, 
thereby insuring against a power fail- 
ure and, looking far ahead, reducing 
the fuel-gas consumption at such time 
as residue gas becomes scarce. A 110- 
hp., 2-cycle engine driving a 100-kva., 
2400-volt, 3-phase, 60-cycle a-c. gen- 
erator was installed. Four transformers 





reduce the voltage to 440, 220, and 
110 volts as desired. As standby equip- 
ment for lights only, there is a 7'/- 
kva., 110-volt d-c. generator driven 
by a steam turbine. In addition to the 
rich-oil and lean-oil pumps already 
listed, consisting of motor-driven cen- 
trifugal pumps and standby steam 
pumps, there are three pumps for cir- 
culating cooling water, two centri- 
fugal units, each having a capacity of 
900 gal. per min. and driven by 60- 
hp. steam turbines, and one 900-gal. 
per min. centrifugal pump driven by 
a 75-hp. induction motor. 

A second auxiliary building houses 
the recompressor, which gathers vapors 
from still accumulators, rich-oil surge 
tanks, and stock tanks and discharges 
them to the stabilizer. This unit con- 
sists of a 110-hp., 2-cycle gas engine 
connected by a belt to a 2-stage com- 
pressor having a capacity of 350,000 
cu. ft. of gas per 24 hours. Low-pres- 
sure cylinders are 14 in. by 14 in. and 
high-pressure 81/2 in. by 14 in. 

Plant steam is provided by five 85- 
hp. oil-field boilers. 

The cooling tower is the enclosed 
type, 81 ft. long by 21 ft. wide by 
36 ft. high. Make-up water for the 
plant is obtained from two deep wells 
by means of gas lift. 

The Smithland gasoline plant was 
completed in the fall of 1938 to proc- 
ess gas from one high-pressure gas- 
condensate well having a potential ca- 
pacity of 23,000,000 cu. ft. of gas 
per day. Gas from the well originally 
went directly to the Jefferson plant, 
8, miles distant, for processing. It 
flowed through an 8-in. line that was 
a part of the gas pipe-line system serv- 


Enclosed-type cooling tower 
inna 


ing territory west of the Jefferson field, 
To facilitate the east and west trans 
fer of gas through the area, howeve 
it was necessary to discontinye this 
method and process the gas separately, 

The Smithland plant is designed fo; 
a capacity of 14,000,000 cu. ft, of gas 
per day but at present is Processing 
only 3,000,000 to 4,000,000 cu. ft. 
The absorbers are operated at a pres. 
sure of 400 Ib. and the still for strip- 
ping the rich oil functions similarly 
to the high-pressure still at the Jeffer. 
son plant. There are four absorbers at 
Smithland; one 45-ft. unit, one 30-ft, 
and two 35-ft. units. The combination 
rerun unit and topping plant, although 
identical in construction with that + 
Jefferson, is operated differently, Gaso. 
line is taken overhead, absorption oil 
is removed as a sidestream, and heavy 
residue remains as a bottom product, 
A top temperature of 218°F. is main- 
tained on the column, the firestill tem. 
perature is 500°F., and the sidestream 
draw-off temperature is controlled a 
300°F. Gasoline from the topping unit 
is combined with gasoline from the 
rich-oil still and then pumped to the 
Jefferson plant for stabilization. 

Plant steam is supplied at 150-lb. 
pressure by two 85-hp. oil-field boil- 
ers. The cooling tower is the enclosed 
type, 30 ft. by 18 ft. by 51 ft. Make. 
up water is obtained from a deep well 
by gas lift. 

At both the Jefferson and Smithland 
plants advantage has been taken of 
automatic control instruments to 
regulate temperatures, pressures, and 
rates of flow so that labor and the per- 
sonal factor in operations have been 
reduced to a minimum. 

The operators are now planning t 
make available the excess low-pressure 
residue gas at the Jefferson plant, now 
being burned in the flare, to maintain 
the pressure on the oil sand in the field 
by compressing this gas from 50 lb 
to about 2400 Ib. for return to the 
producing zone. Such a plan will con 
serve the gas now being wasted, tt 
tard the pressure decline in the field, 
and prolong the natural flowing life 
of the well, as well as the life of the 
gasoline plant. It is also planned t 
make available low-pressure gas for 
gas-lift when the field pressures de 
cline to the point that artificial lift 
will be necessary. 
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Use of Oil-Well Cement Containing 
Prepared Bentonite 


Addition of one to four percent of bentonite to cement 
increases density; decreases permeability, dilution, 


and shrinkage, and forms a product especially 


HE gelling property imparted to 

cement by the addition of pre- 
pared bentonite gives the cement a 
high angle of repose and prevents its 
dissipation into crevices or fissures. 
Such prepared bentonite was first in- 
troduced for use in oil wells because 
it provided a means for sealing crev- 
‘ces and recovering lost circulation. 
Recognition of the desirability of other 
characteristics imparted to the cement 
by the addition of gel material, how- 
ever, has resulted in a more extensive 
application of what is now known as 
gel-cement. This type of cement fre- 
quently is used for cementing casing, 
and although it has definite attributes 
that make its use desirable for that 
purpose, this discussion will be con- 
fined to reported results of its use in 
squeeze cementing and in making pos- 
sible squeeze cementing under condi- 
tions wherein the squeeze might not 
otherwise have been accomplished. 

In the East Texas field shutting-off 
the water just below the producing 
zone is frequently a difficult opera- 
tion. Almost every well requiring the 
plugging-off of bottom water is an in- 
dividual problem but it has been found 
that the placement of the cement in 
batches will often be the best proce- 
dure to follow. A cement retainer has 
been used extensively for this mul- 
tiple batch operation but in some wells 
the use of gel-cement has not only 
facilitated the work but, when little 
or no pressure is encountered in the 
water sand, has probably been a factor 
in getting the cement to stay in place. 
In the well to be discussed, not only 
was this true but the gel-cement pro- 
vided the means of applying the 
squeeze necessary to form a successful 
plug. 

This well was in Gladewater Town- 
site, the most water-logged section in 
the field. The water sand had previ- 
ously been plugged as indicated in Fig. 
| but water had channeled around the 
plug and the well was producing 1000 
bbl. of fluid per day of which only 10 
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adapted to squeeze jobs 


By 


WALLACE A. SAWDON 


bbl. was oil. It was known from ex- 
perience with other wells in the area 
that cement would discharge at vir- 
tually no pressure so it was decided 
to use gel-cement. 

A cement retainer was set in the 
water string as shown in Fig. 1. The 
formation was then broken-down with 
clear water at a pressure of 700 lb. 
per sq. in. and 10 bbl. of water was 
pumped into the formation. Fifty 
sacks of cement with which 1 percent 
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of bentonite had been mixed at the 
factory was then pumped down the 
cementing string. As indicated on the 
pressure record chart, Fig. 2, water 
following the cement could not be 
supplied fast enough to keep up with 
the cement, which fell to the bottom. 
The increases of pressure to 500 Ib. 
shown on the chart indicate times 
when the pumps would occasionally 
catch-up with the cement. 

At the point indicated on the chart, 
it was necessary to shut-down for 
water for 25 minutes. When the 
pumps were started again the pressure 
increased gradually. After 30 sacks of 
the cement was pumped into the 
formation the pressure rose from 1200 
lb. to a final pressure of 3100 Ib. per 
sq. in. The conclusions drawn were 
that while the pumps were shut-down 
waiting for water, the bentonite in 
the cement had time to take effect and 
the cement was viscous and jelly-like 
during the final stage of pumping. 


The gel-cement slurry used on this 
job weighed approximately 14.4 lb. per 
gal. or 109 Ib. per cu. ft. and was 
mixed with slightly less than 7 gal. 
of water per sack of cement. The de- 
lay of 25 minutes was undoubtedly 
effective in obtaining satisfactory re- 
sults and probably produced an effect 
somewhat similar to that achieved by 
a multiple-batch job although evi- 
dently not all the cement finally put 
away was outside the pipe when the 
shut-down occurred. Actually the ce- 
ment slurry would have a gel-like 
characteristic as soon as it was mixed 
but probably it would have been nec- 
essary to introduce more cement at 
the final pressure applied if the 25- 
minute shut-down had not occurred. 
If cement containing no bentonite had 
been used, a multiple batch would 
probably have been required. In most _ 
wells it is necessary to plan on using 
more than one batch of cement, fol- 
lowing the first batch of gel-cement 
with other batches consisting of either 
gel- or neat cement. If the cement re- 
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tainer is used for placing the cement 
any necessary pressure can be applied 
and the cement can be placed in as 
many batches as may be found neces- 
sary to attain the final pressure, which 
is usually predetermined by conditions 
in the well. 


After the squeeze job had set, the 
well was drilled-in by cable tools un- 
til the first puff of gas was encoun- 
tered. The well was then put on the 
pump and produced 12 bbl. of pipe- 
line oil daily, pumping-off after pro- 
ducing its oil. Later, the well started 
yielding water by heads, pumping 
pipe-line oil and then 100 percent salt 
water. The total quantity of fluid, 
however, was less than 50 bbl. per day 
and inasmuch as the well still produces 
12 bbl. of oil in contrast to 1000 bbl. 
of fluid of which only 10 bbl. was oil 
as it did before the squeeze job was 
performed, the squeeze cementing op- 
eration was regarded as successful. 

The well shown in Fig. 3, also in 
the East Texas field, was yielding 20 
percent salt water. A cement retainer 
was set in the casing as shown and 75 
sacks of cement mixed with 2.5 lb. of 
bentonite per sack was pumped-in at 
a final pressure of 2000 Ib. per sq. 
in. This was intended as the first 
batch of a multiple-batch job but on 
the following day it was impossible 
to pump water through at a pressure 
of 3150 lb. so the job was regarded 
as finished. 


The pressures used on both days are 
shown on the recording pressure chart, 
Fig. 4. After standing for 72 hours, 
the retainer and cement plug, which 
was found immediately below the re- 
tainer, were drilled-out. When the oil 
sand was tapped the well started to 
come-in. Tubing had to be run 
through a packing head and the well 
produced approximately 200 bbl. of 
pipe-line oil per day. 

In both these jobs the squeeze was 
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performed with the cement in con- 
tact with the face of the oil sand dur- 
ing the squeezing operation. In these, 
as in many hundreds of other wells, ce- 
ment (either gel-cement or regular neat 
cement of slow-setting or ordinary- 
setting varieties) has been squeezed 
against both water and oil sands with- 
out shutting-off the oil sand. The wells 
cited were not new wells and it is 
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probable that the water had 
to some extent through the water 

and had provided openings am & 
sand that would permit Penetration 5 
the slurry. 7 

In newly completed wells, 
in which there is water sand below th 
oil, or gas or water sand above, cithe 
or both the water and gas, as the c 
may be, have been shut-off wiles 
cementing-off the oil. It is generall 
accepted that there is no appreciah 
penetration of the sand by the Cement 
and that the water or gas aboye the 
oil zone is shut-off by the sheath of 
cement pressed on the face of th 
sand by the squeeze pressure and left 
there when the cement that fills the 
hole is drilled through. 

It is evident that great care should 
be exercised in drilling the cement in 
order to prevent cracking of the sheath 
of cement to be left on the wall of 
the hole. Failure of many squeeze jobs 
of this type is probably due to crack. 
ing this sheath. Studies now being 
made by the A.P.I. on impact strength 
of cement may show that the hazard 
of cracking the sheath can be reduced 
considerably by drilling-out within ; 
very short time after the squeeze job 
is completed. Data obtained by tests 
however, are not yet available for pub- 
lication. If the water underlies the oil 
zone the cement plug need not, of 
course, be penetrated nor disturbed. 


Although the cement adheres to the 
face of a water or gas sand to an ex- 
tent that it will shut-off the water or 
gas, it is just as evident that the ce- 
ment will not adhere to the face of 
an oil sand. The deleterious effect of 
the oil on cement not only prevents 
setting at the face of the oil sand but 
probably extends into the cement plug 
in the hole a distance governed by the 
flow conditions in the sand. In con- 
trast, the concentrated cementation 
that may take place at the face of a 
water or gas sand may to some extent 
(varying with the character of the 
sand and of the cement mix) be aug: 
mented by salts squeezed from the 
slurry by the application of high pres- 
sure. ° 


The amount of bentonite used with 
the cement in the first job cited wa 
only 1 percent by weight. It wa 
mixed thoroughly with the cement 1 
the factory, however, and was prob- 
ably more effective than an eves 
greater amount would have been ! 
added at the well without careful a 
tention to the mixing operation. For 
sealing fissures, one operator in the 
Ventura Avenue field, California, us 
1 Ib. of bentonite to each sack of ct 
ment, which is approximately 1 pe 
cent by weight, and does this by 
adding the gel material to each sack 
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s dumped - peng bp 
el are then mixed as 
dry — - peosiile, after which 
wei added to form the slurry. It 
pone time to get a satisfactory mix 
woh water, however, and because time 
-, a neceessary adjunct of oil-well ce- 
menting, better results will probably 
be obtained by mixing the gel and 
water properly and then adding this 

’ cement. 
sa pei bentonite is difficult 
to mix with water, yet a thorough mix 
, necessary if it is to be completely 
effective. It has been recommended 
that, after the amounts of water and 
gel material are determined for the 
job, the water be placed in a separate 
tank and the bentonite added. The gel- 
water mix is then recirculated with 
a pump until no unwetted lumps re- 
main and the mixture then added to 
the cement in the same manner as 
ordinary mixing water. 

The amount of gel material to use 
will naturally be governed by the duty 
the gel-cement is to perform. On most 
squeeze jobs in which the purpose is 
to shut-off water, the amount will 
probably be about 2 percent by weight. 
There are, of course, exceptions, such 
as a well at Ventura Avenue in which 
the formation below the casing shoe 
took fluid too readily. 

This well was drilled to a depth of 
4846 ft. and 954-in. casing was landed 
at 4841 ft. In order to cement the 
casing in a formation taking fluid so 
readily, it was necessary to set a cement 
retainer at 4820 ft. and perform a mul- 
tiple batch job. On the first day, 200 
sacks of cement containing 6 percent 
bentonite was placed at a final pres- 
sure of 1200 lb. per sg. in. On the 
second day, 300 sacks containing 4 
percent bentonite was placed at a pres- 
sure of 1250 lb. On the third day no 
fluid could be pumped at a pressure of 
2700 Ib. so the job was regarded as 
completed. 


It must be remembered that high 
water-cement ratios decrease the 
strength of set cement by reducing its 
density. Although great strength may 
not be a requisite in squeeze jobs de- 
signed to shut-off water or gas, maxi- 
mum density of the set cement is of 
great importance. The squeeze itself is 
applied to compress the cement to the 
greatest possible density and the greater 
the differential pressure the more 
tightly the cement is compressed. A 
4.5-gal. slurry will give a set cement 
of considerably denser body than a 10- 
gal. slurry and even though consider- 
able water is forced from the cement 
by the application of pressure, the re- 
sultant set cement will not be as dense 
if a high water-cement ratio is used. 

More water should be used in mix- 


as it 
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ing a gel-cement than a neat cement. 
The extra water is required for hy- 
drating the gel material, which in 
itself will decrease the permeability 
of the set cement. Although more 
bentonite than is indicated in the 
graph given in Fig. 5 has been used 
on actual jobs, this curve compiled 
for Aquagel will serve as a guide in 
determining the amount of water to 
use with any amount of bentonite de- 
termined as proper for a particular 
job. 

An extreme case will indicate that 
a small amount of gel material and 
very low water-cement ratios will 
meet particular conditions. The well 
illustrated by Fig. 6 was drilled in the 
Midway area in California and the 
subsurface conditions were as indicated 
in the drawing. It was desired to 
squeeze cement through the perfora- 
tions shown but the sand behind the 
perforations took fluid under no pres- 
sure at all. 


The hole was bridged to the top of 
the liner at a depth of 1880 ft. and a 
cement retainer was set above the per- 
forations at 1815 ft. Gel-cement in 
batches of 75 sacks each was pumped 
at 4-hour intervals until 400 sacks 
had been placed. The initial pressure 
was vacuum and the final pressure 
was 350 Ib. per sq. in. Although 2 
percent of gel material was used, the 
water-cement ratio was approximately 
4 gal. per sack of cement, as the con- 
sistency reported was 35 percent. The 
slurry had to be shoveled to the pump 
suction. This, however, is a natural 
characteristic of gel-cement that is 
made with so little water, and such 
a mix, because of its lubricating prop- 
erties, is as easy to circulate as neat 
cement. The amount of water that 
would generally be used with 2 per- 
cent of gel material per sack of ce- 
ment is about 7 gal. per sack and this 
would provide a mix that would flow 
to the pump suction. 
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From tests recently reported’ the 
weights of gel-cement slurry and neat 
cement slurry are approximately the 
same although the former is a trifle 
greater. The slurry volume itself is not 
very much greater, being 165.1 cu. ft. 
per 100 sacks of cement mixed with 
8.5 gal. of water and 4 Ib. of benton- 
ite but 163.2 cu. ft. per 100 sacks of 
cement mixed with 8.5 gal. of water. 
The set volume, however, is consid- 
erably different. The same gel-cement 
gives a set volume of 163.2 cu. fet. 
whereas the neat cement shrinks to 
123.8 cu. ft. In mixing these cements, 
the gel material was added dry to the 
cement in the laboratory. If it had 
been mixed with water first and then 
added to the cement 3 lb. of the ben- 
tonite would have been used for the 
test. 


Considering further a comparison 
between gel-cement mixed with 8.5 
gal. of water and 4 Ib. of gel material 
per sack of cement and neat cement 
mixed with 5.5 gal. of water per sack 
of cement, the tests show that the 
former gives a set volume of 163.2 cu. 
ft. per 100 sacks and the latter a set 
volume of 112.5 cu. ft. The shrinkage 
of the gel-cement is 1.9 cu. ft. and 
that of the neat cement is 9.6 cu. ft., 
most of which, of course, is due to 
water loss. 

These volumes of the set cement 
should be appreciably smaller when the 
cement is squeezed, because the object 
of the squeeze is to compress the ce- 
ment as well as to force it into any 

1*Evaluation of Gel-Type Cements,”’ bulletin 


issued by the Tulsa Laboratory of Baroid Sales 
Department, National Lead Company. 
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openings that may be present in the 
formations. The difference in volume 
of the gel-cement will probably be less 
because it is likely that less water will 
be squeezed from the cement that con- 
tains bentonite. 

The greater volume of set cement 
may have been influential in the re- 
sults obtained by the use of gel-cement 
on many types of cementing jobs, 
but in most squeeze jobs, especially if 
the slurry is placed in batches by use 
of a cement retainer, the required vol- 
ume need not be estimated closely be- 
cause the cement is pumped until no 
more can be put away under a prede- 
termined pressure. 

The water loss of the cement has a 
definite influence on the success of a 
squeeze job because a dense, impervious 
cement is desired. If a low water-ce- 
ment ratio is used this loss is consider- 
ably less than it is if a high water- 
cement ratio is used, provided the same 
pressure is applied to compress the ce- 
ment to the densest mass possible. This 
does not mean that a reasonably high 
water-cement ratio cannot be used suc- 
cessfully for squeeze jobs and, as 
brought out below, there may be cases 
in which the greater amount of water 
forced from the slurry by the squeeze 
may be advantageous. The claim for 
gel-cement, in addition to its gelling 
action, which makes possible its place- 
ment where dissipation might other- 
wise occur, is that it gives an impervi- 
ous set volume with very little loss of 
water, assuming, of course, that no 
great excess of water over that re- 
quired by the bentonite was used. 

This feature of low water loss should 
be advantageous where the squeeze is 
made in the presence of an oil sand, as 
any water squeezed into the oil sand 
may have a deleterious effect on pro- 
duction of oil. On the other hand, the 
water may be a necessary factor in 





causing required cementatio 
face of a gas or water sand above th 
productive zone when the sheath ; 
cement left on the wall after drill s 
out the plug is the means provided § 
shutting-off the gas or water and the 
formation of this sheath is the sh 
objective of the squeeze job. . 
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Whether enough water is forced 
from a properly mixed gel-cement to 
deposit sufficient salts to cause this 
cementation at the face and still de- 
posit the minimum amount of water 
at the oil sand is worthy of considera. 
tion. It is even questionable as to how 
important this water is as an adjunct 
to effective bonding of the cement 
sheath to the face of the formation 
that is to be shut-off, although it js 
definitely accepted as an important fac. 
tor by many engineers. Another thing 
to consider is that gel-cement does not 
fracture as readily as neat cement. 

Where the cement is used to shut- 
off a sand below the producing zone 
and is not drilled through, the impor- 
tance of the water to increase the bond 
may be negligible. Both examples of 
the use of gel-cement to shut-off bot- 
tom water here cited were in this class, 
and these applications do not indicate 
what success might be expected if gel- 
cement were used for cementing-off a 
gas sand above a producing formation 
in open hole. Moreover, a gas sand im- 
mediately above an oil sand will sel- 
dom, if ever, take fluid readily and the 
property of gel-cement that prevents 
dissipation of the slurry into the for- 
mation is not needed. 

Another factor to consider in ce- 
menting bottom water is the possi- 
bility of dilution of the slurry by the 
water. Inasmuch as gel-cement will not 
absorb water to any great extent, its 
value for bottom-water squeeze jobs 
is thus enhanced. 
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Straightening Crossed Drilling Lines 


By JAMES T. CARRIEL 


Chanslor-Canfield Midway Oil Company, Rincon Field, California 


ee a production or 
rotary drilling crew will be 
troubled by crossed lines between the 
traveling block and crown block. Of- 
ten the work will proceed despite the 
tendency of the lines to cross, until, 
at a critical moment, the lines do 
cross, delaying operations. Such a con- 
dition can be and must be remedied. 
The usual procedure is to lay the 
block on the derrick floor and twist 
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the dead line several times in either 
direction. The twist is then run into 
the line in the hope that the trouble 
will be removed. This trial-and-error 
method is needless and may be elimi- 
nated by a little thought. By suspend- 
ing a weight on a strand of soft rope 
the situation may be duplicated and 
the solution found. Naturally the num- 
ber of turns depends on the degree of 
trouble and nur ber of lines strung. 


‘ 


RULE 


Look upward in the derrick. If 
the lines are crossed to the left 
(crossed further by turning the block 
to the left), twist the free end of the 
wire line to the left. Crossed to the 
left, twist left; crossed to the right, 
twist right. In applying the rule al- 
ways look toward the crown block. 
Direction of rotation may be likened 
to the turning of an automobile’s 
steering wheel. 
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HE West Texas Gas Company’s 

transmission system consists of ap- 
proximately 750 miles of line of vari- 
ous sizes from 2 in. to 16 in. It origi- 
nates in the Fritch area of the West 
Panhandle gas field and extends as far 
south as Odessa, Texas, serving 42 
towns, including Plainview, Lubbock, 
and Midland. Several large industrial 
consumers and numerous farmers who 
use gas engines as prime movers to 
pump irrigation wells are also served 
by this system. 

By 1936, the load on the south end 
of the pipe-line system had increased to 
such an extent that a 4-unit 1000-hp. 
compressor station was constructed at 


Plainview, Texas, approximately 100 
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Fig. 1. General view of Turkey Creek compressor station of West Texas Gas Company 





Construction of 750-b.hp. station in Potter County, Texas, 
and enlargement of station at Plainview improve 
facilities for transportation of gas in Plains area 





By A. F. COX 


Engineer, West Texas Gas Company 


miles from the field end of the main 


transmission line. 


In the winter of 1937-38 it was also 
necessary to construct an 80-hp. sta- 
tion at Tahoka, Texas, to boost the in- 
let pressure of a long, small-diameter 
line extending southwest to Seminole, 
Texas. 

By 1938, declining well pressure 
made it desirable to construct another 
compressor station near the field end 
of the main transmission line and to 
increase the facilities already installed 
at Plainview. 

After a thorough study of transmis- 
sion line capacities and load history 
company officials decided to construct 





Declining Well Pressure Necessitates 
Installation of Additional 
Compressor Capacity 
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A. F. COX 


entered the employ of the Producers 
and Refiners Corporation after grad- 
uating in 1930 from Grinnell College 
with bachelor’s degree in chemistry 
—Was stationed at the Parco, 
Wyoming, refinery until summer of 
1932 engaged in various engineering 
and operating tasks—In 1932 joined 
staff of Inland Construction Company 
on bridge construction project at 
Chapman, Nebraska—Has been in 
employ of Amarillo Oil Company 
and affiliated companies, of which 
the West Texas Gas Company is 
one, since February, 1933—His 
duties include various statistical, 
engineering, and design details, 
especially in connection with gas 
transmission lines, compressor sta- 
tion design, and gas measurement. 
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a 750-b.hp. compressor station in the 
northeast quarter of section 36, Block 
M-20, Gunter and Munson Survey, 
Potter County, Texas, about 30 miles 
northeast of Amarillo. This plant was 
to be known as the Turkey Creek 
Compressor Station. The decision was 
also made to add 500 hp. to the Plain- 
view station. 


Although no innovations were made 
in the construction of the Turkey 
Creek station, the general plan of the 
station and some of the details of con- 
struction may interest the gas industry. 
Fig. 1 shows a general view of the sta- 


tion looking north from the top of the 
water tank. 


Main Compressors and Foundations 


The main compressor equipment 
consists of three 2-cycle gas-engine- 
driven compressor units. The crank end 
of the power piston is used to produce 
the scavenging air pressure. The 17-in. 
power pistons have a 20-in. stroke and 
the units are rated at 250-b.hp. at 
200 r.p.m. at sea level. Each of these 
units is equipped with two 9-in. com- 
pressor cylinders. These cylinders are so 
designed that if it becomes desirable to 
change the cylinder size, the entire 
barrel is replaced by one of a different 
size. The compressor cylinders have 
clearance unloader valves on the head 


Fig. 3. Compressor end of units 
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end. The units are equipped with mer- 
coid controls that automatically stop 
the engine if the cooling water tem- 
perature becomes excessive or the oil 
pressure declines. Thermocouples are 
installed in the exhausts. The engines 
are equipped with air cleaners at the 
inlet end of the free air piping outside 
the building and silencers on the ex- 
hausts. Each pair of exhausts is con- 
ducted into one silencer through spe- 
cial laminated Y-piping. Figs. 2 and 3 
show the power and compressor ends 
of the engines. 

The main compressor foundations 
consist of engine blocks each of which 


Fig. 2. Power end of COMPressor units 


EEL EEE 
contains approximately 26 cy, yd, of 
reinforced concrete and rests on a mat 
that contains approximately 60 cy, yd. 
of reinforced concrete. The mat rests 
on caliche soil. The engines are set 14 
ft. center to center. 


Water Circulating System and 
Equipment 
A closed jacket-water system js used 
for the main compressor units and the 


pump engines. One 2-in. branch ling 
connects each unit to an 8-in. header 


in front of the power end of the main 
engines. One 2-in. return line runs 
from each unit to an 8-in. overhead 
return header, which empties into , 
24-in. O.D. by 16-ft. surge tank from 
which the jacket water pumps take 
suction. As this station will not always 
operate 24 hours a day an anti-freeze 
is mixed with the jacket water. 

Water circulating equipment con- 
sists of four 500-gal. per min. centrif- 
ugal pumps. Each pair of pumps is 
tandem-connected to one gas engine, 
These engines are equipped with mer- 
coid controls similar to those on the | 
main compressor engines. They are also 
equipped with natural gas carburetors 
and storage-battery starting equip- 
ment. Fig. 4 shows the pumps and 
manifolds. 


One of the pumps of each unit is 
used for circulating the engine jacket 
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ILLINOIS BASIN 








A—NOBEE, ILL. - Two 60 hp (at 600 rpm) type G-SD gas engines 
driving 40 kw electric generators for Wabash Pipeline 
Company. 


B—CLAY CITY, ILL.— 40 hp (at 400 rpm) type G-SD gas engine, 


equipped with ‘radiator, driving a gear unit for Pure Oil 
Company. 


C—BEECHER CITY, ILL.— 135 hp (at 290 rpm) Type G-AW gas- 
engine generating unit, in Carter Oil Company's Plant. 
D— NOBLE, ILL.—Three 200 hp (at 225 rpm) Type G-DT gas 


engines driving oil-line pumps for Wabash Pipeline 
Company. 


E—ST. ELMO, ILL.— Two 300 hp (at 300 rpm) Type G-MR 
four-cylinder angle compressor units, in Carter Oil 
Company's plant. 

















THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


Mills Fe tin 640 East ist Street 201 East Ist St. 631 Spring Street Magnolia Bidg. 529 M&M Building 
—- oc. Los Angeles, Calif. Tulsa, Oklahoma Shreveport, Lo. Dallas, Texas Houston, Texas 


25 West 43rd Sp, 
New York City 
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water and one for the cooling tower 
spray line. 


Cooling Tower 


A 3-bay down-draft cooling tower 
is used. One single-pass section in each 
bay is used for gas cooling and one 
three-pass section in each bay is used 
for jacket-water cooling. The tower is 
constructed of California redwood and 
is internally guyed to withstand a 100- 
mile per hour wind. The cooling tower 
basin is 40 ft. by 20 ft. by 12 in. deep 
and is provided with a sump in one 
corner from which a 12-in. line runs to 
the suction side of the cooling-tower 
spray pump. The discharge line from 
the spray pump over the top of the 
cooling tower is 10 in. in diameter. The 
flow of make-up water from storage to 
the cooling-tower basin is controlled 
by a 2-in. float valve. All cooling tower 
hardware is spray-galvanized. 


Fuel System for Compressor Engines 


One 114-in. branch line connects 
each unit to an 8-in. fuel header in 
front of the power end of the engines. 
The pressure in the fuel header is con- 
trolled by two regulators. One 34-in. 
pilot-operated control valve is used to 
reduce the suction header pressure to 
approximately 35 lb. per sq. in. and one 
144-in. diaphragm-actuated valve is 
used to reduce the 35 Ib. to the desired 
header pressure, normally about 19 Ib. 
per sq. in. 


Suction and Discharge Piping 


Inasmuch as the West Texas Gas 
Company’s main transmission line at 
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Turkey Creek is 16-in. O.D. line, the 
suction and discharge headers are also 
16-in. O.D. One 6-in. branch suction 
line runs to each compressor unit from 
the suction header and one 4-in. branch 
discharge line runs from each unit to 
the 16-in. discharge header. The 16-in. 
discharge header runs to the cooling 
tower where the gas passes through 
three single-pass sections and back into 
the discharge header and thence to the 
main transmission line. Owing to the 
low compression ratio, a large amount 
of gas cooling is not needed at present. 


Electrical Equipment 
Electricity is used only for lighting 
and is provided by one 6000-watt, 110- 
volt d-c. engine-driven generator set 
equipped for use of natural gas fuel. 


Buildings and Heating Equipment 

The main compressor units and 
starting air compressors are housed in 
a 34-ft. by 56-ft. by 12-ft. corrugated 
iron building and the water-pumping 
equipment, generator, heating boiler, 
lavatory, and office are housed in a 20- 
ft. by 60-ft. by 8-ft. building also 
made of corrugated iron. These build- 
ings were well caulked and weather- 
stripped in order to make them as 
nearly dust-proof as possible. Both 
buildings are heated by one low-pres- 
sure steam boiler. Low-pressure steam 
from this boiler is conducted to wall 
radiators constructed of 2-in. pipe. 

Other buildings at the compressor 
station are a combination garage and 





Fig. 4. Pumps and manifolds 
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workshop and one s i 
P Uperintendent’, 


residence. 


Water Supply 


A water well drilled on the com- 
pressor-station grounds developed , 
good flow of comparatively soft water 
at a depth of approximately 310 f 
and this provides sufficient water to 
the compressor station as well as for 
domestic use. The well is being pumped 
by rods, and an 8-hp. gas engine is used 
as a prime mover. Water is stored in 
250-bbl. elevated tank and flows by 
gravity to various points in the station, 


Miscellaneous Construction Details 


All underground pipe larger than § 
in. except the discharge line from the 
compressors to the cooling tower was 
sand-blasted and given one coat of red 
primer, one coat of black primer, one 
hot coat of enamel, and wrapped with 
asbestos felt. The discharge line from 
the compressors to the cooling tower 
was sand-blasted, given one coat of 
a cold paint application in addition to 
the red primer, and wrapped with 
kraft paper. All other underground 
lines were given a cold coat and all 
aboveground lines were painted alum- 
inum. 

Tile red coloring material was poured 
in the top concrete of all floors and 
when given a coat of colorwax and 
polished gives a very atractive appear- 
ance. 

Piping was welded wherever possible 
and lubricated plug valves were used 
throughout on gas and air piping. 

An 8-ft. woven-wire fence and a 
barbed-wire theft guard surround the 
station site, which comprises approxi- 
mately 5 acres. 

Tile septic tanks have been installed 
for sewage disposal at both the aux- 
iliary building and the superintendent's 
residence. 


General 


The plant was constructed under 
contract by the Stearns-Roger Manv- 
facturing Company, Denver, Colorado, 
under the supervision of E. C. Wagner, 
general superintendent of pipe lines for 


the West Texas Gas Company. Opeta- 


tion of the station is in charge of V. J. 
Jordan, station superintendent, undet 


the general direction of E. B. Mitchell, 


superintendent of compressor stations: 


for the West Texas Gas Company. 
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Other Popular Lufkin Shallow Preduction Units Juclude: 
LUFKIN TC-66-5A POLISH ROD LOAD 8,000 LBS. 
LUFKIN TC-77-3 _..POLISH ROD LOAD 6,000 LBS. 











Lufkin Foundry & Machine Company. Branches in principal oil centers 


L U a : N LUFKIN UNITS are manufactured in Lufkin, Texas, by the 








Determination of Salts in Crude Oj] 


Part 3—ANALYTICAL METHODS 


By C. H. M. ROBERTS, Director of Research, 
R. W. STENZEL, Research Staff, Long Beach Laboratory, 


Petroleum Rectifying Company of California, 


ART I of this paper consisted of a 

critical review of current methods 
of salt determination'*t; Part 2 de- 
scribed development of improved aque- 
ous extraction methods**. 

As discussed in the introductory por- 
tion of Part I, the scope of the paper 
is somewhat greater than its general 
title, as it deals with the determination 
of solids, acidity, and acid evolution, 
in addition to water-soluble inorganic 
salts; however, all these subjects are 
interrelated and must be evaluated be- 
fore the refiner can estimate the plug- 
ging and corrosion potentialities of the 
crude oil under investigation. Such 
methods for removing water-extracti- 
ble impurities as the Petreco de-salting 
process have aptly been termed “‘prefin- 
ing” operations, as they accomplish a 
purification preliminary to the refining 
process proper. 

This portion of the paper is divided 
as follows: 

A. Analysis of the aqueous extract. 

B. Determination of solids. 

C. Determination of acidity. 

B. Determination of hydrogen sul- 

phide evolution. 


A. Analysis of the Aqueous Extract 


The methods employed for analysis 
of the aqueous extract will of course 
depend upon the purpose for which the 
extraction is made. From the stand- 
point of the refiner who is interested in 
the prevention of corrosion and plug- 
ging of his equipment and exclusion 
of foreign matter from his products, a 
knowledge of the concentration of cer- 
tain constitutents is of paramount im- 
portance. These include the chlorides, 
sulphides, sulphates, acids, and total 
solids, the effects of which upon re- 
finery operation have already been in- 
dicated**. 

In general it will be desirable to 
determine all these constituents when 
an unfamiliar sample is being analyzed, 
in order to find their relative propor- 
tions. It is unwise to rely on a chloride 
determination alone for a comprehen- 
sive corrosion and plugging picture be- 
cause the sulphate and carbonate con- 
tent may be as great as the chloride, 
and the calcium and magnesium may 





+Numbers refer to articles listed at the end of 
this installment. 
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and 
W. F. EBERZ, Research Staff, 


Los Angeles 


be abundant in relation to sodium. It 
can therefore be readily seen that any 
arbitrary pronouncement, such as that 
an oil having a chloride content less 
than 25 lb. per 1000 bbl. will exhibit 
only negligible corrosion or plugging 
properties, may lead to a seriously erro- 
neous appraisal. Thus of two oils, each 
having a chloride content of 25 p.t.b., 
one may contain magnesium chloride 
to the extent of 15 p.t.b. and be highly 
corrosive, whereas the other may have 
a negligible amount of magnesium and 
exhibit no serious corrosive effects. 
After the nature of the salt content of 
a given crude oil has been determined, 
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received a bachelor’s degree in 
science from the California Institute 
of Technology in 1931, and a doc- 
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and chemical engineering from the 
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a simple chloride test will ordi 
suffice to give relative values for rou- 
tine determinations and for plant con. 
trol purposes. 

The methods of analysis for the Vati- 
ous substances will be briefly reviewed 
and the modifications most suitable fo; 
crude oil systems recommended. It js 
well to keep in mind the fact that the 
substances sought may be Present in 
the extract in rather low concentn. 
tions, as only 25 to 50 ml. of the gi 
is used for extraction. To increase the 
sensitivity of the analysis, several ex. 
tractions may be made, the extracts 
combined and evaporated, and delicate 
volumetric procedures employed. The 
conventional methods of water analysis 
are not always directly applicable to 
these extraction systems owing to in- 
terfering substances usually absent 
from ordinary waters, and errors from 
this source must be carefully avoided. 
The analyst must take cognizance of 
these facts and use due precaution in 
his technique and standardizations. For | 
example, the standardization of the 
silver nitrate solution in the chloride 
analysis should be made at the same 
concentration as that encountered in 
the extract from the oil samples. Sim- 
ilarly, the precipitates in the gravi- 
metric determinations will be small and 
the procedure should be carried out 
with reduced volumes and small filters. 

No attempt will be made to describe 
the standard analytical procedures in 
detail, as they are readily available in 
the literature?” °. Modifications and 
procedures are given only if no pub- 
lished references are readily available. 

The conclusions and recommendi- 
tions are based on the results of many 
determinations on a wide variety of 
crude oils and are believed to be gen- 
erally applicable to natural crude ol 
systems. 

The chloride determination is most 
widely used in salt analysis, and for 
plant control is often the only on 
made, so that it may be regarded as the 
most important. 

1. Determination of Chlorides 
For many systems the standard Mohr 
method for determining chlorides’ is 
entirely satisfactory. Standard silvet 
nitrate is added to the. neutral sole 
tion in the presence of potassium 
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HIT THE HOLE THE 
FIRST TIME ON 
WORKOVER JOBS, TOO 





T costs more to pump water than to pump 

oil... and getting rid of the water is an 
expensive nuisance, too. That’s why a good 
workover job pays for itself in no time. But be 
sure to hit the hole the first time . . . by using 
the right cement . . . “Starcor’. 

‘Starcor’ gives you a free-flowing slurry . . . 
low viscosity means easier to pump. And a 
‘Starcor’ slurry stays liquid till the job is done, 
then gets hard fast. Results: scores of workover 
jobs successfully completed with ‘Starcor’. . . 
without a cement failure. 

Use ‘Starcor’* for squeeze jobs, 


and for deep wells, high temperatures. 
and extra sulphate resistance . . . TWO PORTLAND CEMENTS — 
‘Incor* for wells of moderate depth BOTH MADE FOR OIL WELLS 
and low temperatures . . . Lone Star 


for work above-ground. Portland ce- : 7 
4 ane USE ‘STARCOR’—for deep wells, high 


temperatures, extra sulphate resist- 
ance. 


ments, all—each the quality leader 
initsown field. Backed by Lone Star's 
quality record for over a quarter 
century. ‘Reg. U.S. Pat. Off. USE ‘INCOR’—for wells of moderate 
depth, and low temperatures. 








chromate, the appearance of the red 
silver chromate indicating the end- 
point. Sometimes, however, the extract 
will contain sulphides, mercaptans, or 
saponified organic acids, in which case 
a color interference will obscure the 
endpoint. Sulphides or mercaptans will 
form a black precipitate, and the soaps 
will impart a pink flush to the solution 
containing chromate. Interference of 
the soaps and traces of sulphides or 
mercaptans may be avoided by the ad- 
dition of 2 or 3 ml. of 5 percent zinc 
acetate solution, which will allow the 
titration to be completed with little 
difficulty, but the interference of ap- 
preciable amounts of sulphides or mer- 
captans can only be avoided by prior 
boiling with acid, such as acetic or per- 
chloric. 

Another source of interference with 
the Mohr method results from the use 
of certain types of demulsifying agents 
for separating the phases in the extrac- 
tion procedure. The necessary requisites 
of such demulsifiers have already been 
described so that it will suffice here to 
say that when these substances have 
appreciable water-dispersibility they 
may be expected to interfere with the 
titration in the manner of the soaps 
mentioned above. 

To circumvent these difficulties the 
Volhard method may be employed, 
which has the additional merit of per- 
mitting a quantitative estimation of 
the interfering materials. The conveni- 
ent modification of avoiding filtration 
by the addition of nitrobenzene*® 
makes it nearly as rapid as the Mohr 
method, and its greater degree of in- 
herent accuracy stamps it as in every 
way the more desirable. Thus by mak- 
ing determinations with the Volhard 
method on separate extracts, with and 
without heating with acid, the chloride 
and sulphide contents may each be 
determined. Alternatively the sulphides 
may be determined iodometrically in 
the standard manner"’. 

Electrometric titration of the aque- 
ous extract is suitable for chloride de- 
termination and if a sufficiently sensi- 
tive pH meter is available it may con- 
veniently be adapted by use of a silver 
wire electrode and a potassium nitrate 
bridge to the calomel cell. In general, 
however, the Volhard method is en- 
tirely suitable and considerably less 
tedious. 

Although it is generally desirable to 
determine directly the chloride content 
of the oil, for routine determinations 
any property of the extract that varies 
more or less directly with this content 
may be utilized instead. Thus the con- 
ductivity and specific gravity will give 
a rough measure of the total salt con- 
tent, but the use of such properties 
will be subject to various limitations. 
For example, if it is desired to deter- 


44 


mine the difference in the salt content 
of the aqueous extracts from oils before 
and after de-salting, their respective 
specific gravities could be utilized for 
the purpose, but a tedious pycnometer 
procedure would be necessary. Simi- 
larly, conductivity depends not only 
on the total ion concentration but 
also on the chemical nature of the ions. 
A hydrochloric acid solution will be 
considerably more conductive than one 
of sodium chloride of the same concen- 
tration, for example. As the chloride 
titrations are usually much simpler 
than gravity or conductivity measure- 
ments, the latter are seldom used. 

2. Determination of Calcium 
and Magnesium. As it is the chlorides 
of calcium and magnesium, rather than 
those of the alkalies, that are poten- 
tially corrosive to refinery equipment, 
there is considerable interest in their 
quantitive determination in the ex- 
tract. In the usual analytical proce- 
dures, removal of silica, alumina, and 
iron is prescribed before the calcium 
determination. As aluminum and iron 
chlorides may be expected to be as cor- 
rosive as those of calcium and mag- 
nesium, however, their separation is 
not necessary, and the aqueous extract 
may be treated directly as prescribed 
for the calcium precipitation. Actu- 
ally it is rare to find appreciable quan- 
tities of iron, aluminum, or silica in the 
extracts. 

For accurate results the standard 
methods using the oxalate precipitation 
for calcium and the phosphate for 
magnesium are the most satisfactory’. 
For greater speed the calcium oxalate 
may be titrated with permanganate in 
the conventional manner without ma- 
terial sacrifice of accuracy. The 8-hy- 
droxyquinoline method for magnesium 
may also be used, permitting a volu- 
metric determination, with its attend- 
ant advantages. The method has been 
well described recently*® and is readily 
adapted for this work. Tests in this 
laboratory have shown that when more 
than 5 mg. of magnesium chloride is 
present in the extract, reasonably ac- 
curate determinations can be obtained 
by this method. 

It is not often necessary to deter- 
mine calcium and magnesium indivi- 
dually, so a method combining both 
is desirable. When accuracy is not re- 
quired, a modification of the soda- 
reagent method’? may be used. The 
recommended procedure is as follows: 

The aqueous extract is evaporated to 
about 25 ml., transferred to a 50-ml. 
beaker, and 10 ml. of the soda reagent 
(consisting of equal parts of half-nor- 
mal sodium hydroxide and sodium car- 
bonate) is added. The mixture is evap- 
orated to 10 ml. and filtered through a 
5-cm. filter paper with the aid of a 
medicine dropper. The precipitate is 


washed first with water made bial 
alkaline to Phenol phthalein os 
=. . N Wit 
sodium hydroxide, then with moat 
alcohol saturated with calcium a 
: Cardy 

ate. The filter paper is then placed in 
beaker containing 5 ml, of 5 
0.1 N. perchloric acid, and hell 
tion heated to boiling, the Paper 7 
thoroughly macerated to insure ¢, 
plete solution of the precipitate 
solution is then diluted and the « 
acid titrated with standard 0.01 © 
alkali. A recovery of at least 95 ou 
cent of the calcium and magnesiug 
present may be expected in the dilys 
solutions usually encountered. 

3. Determination of Sulphat 
If the sulphate content is of inte 
it may be determined by the standaed 
barium precipitation method", Somp 
attempts were made to use recently 
published hydroxyquinone methods 
and although the results on pure syl. 
phate solutions were reasonably ood, 
those on aqueous extractions of crude 
oil were neither accurate nor repto- 
ducible. There are seemingly some in. 
terfering substances in these extracy 
that produce indeterminate endpoints, 

4. Expression of Results, Th 
laboratory results will of course be ob- 
tained in metric units, but for prac. 
tical purposes must be converted to the 
English system. The concentration 
units currently most favored among 
refiners are lb. per 1000 bbl. of oil 
The abbreviation “‘p.t.b.” has been used 
for this unit throughout this paper a 
more simple and logical than such e- 
pressions as “Ib./1000 bbl.” or “ge 
bbl.”, etc. It corresponds to the “p.si.” 
unit (Ib. per sq. in.) now widely used 
in engineering work. 

If a complete mineral analysis of the 
aqueous extract has been made, the 
question of how the salts are to be re 
ported will arise. The usual ionic state 
ments or hypothetical combinations 
used in water analysis’’ will not gived 
true picture of the potential corrost 
ity of the oil. It is desirable to ca 
pute the combinations in the order 
corrosivity in the following manner: 

All magnesium (including alu 
inum and iron) is calculated to ch 
ride. Then calcium and the alkali ch 
rides are reported. If the chloride of 
tent is not sufficient for combinat 
with all the cations, then as much 
is available is combined in the ot 
stated, the sulphates, carbonates, ¢ 
being assigned to the alkalies. If ¢ 
total solids are weighed as sulphate 
they may be reported as such or @ 
culated to chlorides for compat 
with the chloride titration values. 


B. Determination of Solids 


The designation “solids” as refe 
to impurities in crude oil may fi 
various interpretations. Often it 18 
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derstood to mean the non-volatile ash 
left after ignition of an oil sample, or 
it may refer to the heavy material pre- 
cipitated to the bottom of a centrifuge 
tube, below the water or emulsion 
layer, during centrifuging. In general 
the solids are those inorganic sub- 
stances whose presence is manifested in 
either of those two ways, although 
their determination by one procedure 
will not give the same result as by the 
other. The refiner is interested in re- 
ducing solids to a minimum for two 
reasons, one being their contribution to 
the plugging of equipment, the other 
their contamination of the residual 
products of the refining process. Their 
determination will be discussed sepa- 
rately according to the method used. 

1. Total Ash. A common method 
of determining the total mineral con- 
stituents in an oil sample is to burn 
a weighed portion and finally ignite 
the residue in a crucible at a red heat. 
Results obtained by this method are 
almost invariably low, as ignition va- 
porizes the chlorides so that only sul- 
phates, silicates, and other non-vola- 
tile constituents remain. The inade- 
quacies of this method have already 
been discussed'* and are well recog- 
nized in the petroleum industry. It is 
often desirable, however, to know the 
total mineral content of the oil, includ- 
ing such unextractible and non-centri- 
fugeable substances as metallo-organic 
compounds and solids of collodial di- 
mensions. By the expedient of making 
the final ignition in the presence of 
sulphuric acid, volatilization of the 
metals as chlorides can be avoided and 
a reasonable estimate of the total min- 
eral content obtained. 


A procedure that has been found 
satisfactory in this laboratory is to 
evaporate a sample (50 to 200 ml. ac- 
cording to its salt content) in a beaker 
until the volume has been reduced suf- 
ficiently so that it may be transferred, 
in successive portions if necessary, to a 
35-ml. porcelain crucible. The crucible 
is then heated and the contents allowed 
to flame until a porous carbonaceous 
mass has formed. After it has cooled, 
2 to 5 ml. of concentrated sulphuric 
acid is added and the mixture ignited. 
In this way the carbon is completely 
burned and the chlorides are converted 
to the non-volatile sulphates. The 
method is somewhat time-consuming 
but yields reasonably dependable re- 
sults. 


2. Water-soluble Solids. In most 
crude oils, the mineral matter occurs 
in the form of inorganic salts dis- 
solved in the residual water droplets. 
The extraction procedures recom- 
mended in Part 2 remove virtually all 
these salts so that evaporation of the 
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extract to dryness will allow their de- 
termination. It is usually preferable to 
add a few drops of sulphuric acid and 
ignite the residue to constant weight, 
thus converting the chlorides and car- 
bonates to sulphates, because the salts 
are generally hygroscopic and if merely 
dried at 220° F. can hardly be weighed 
accurately. In addition, the ignition re- 
moves any organic matter that may 
have been extracted so that a more 
nearly correct value for the truly in- 
organic substances will be obtained. 

It should be noted that some or all 
of the inorganic substances found dis- 
solved in the aqueous extract may orig- 
inally have been present as suspended 
solids in the oil. Although this is un- 
usual, it is nevertheless a factor that 
should not be overlooked. Analysis of 
one crude oil sample received in this 
laboratory showed that about 75 per- 
cent of the calcium sulphate found 
must have existed in crystalline form, 
suspended either in the oil or in the 
water droplets. The large proportion of 
water used in the extraction procedure 
is usually sufficient to dissolve such 
crystals unless their solubility is very 
low or their solution is inhibited by a 
protective layer of organic material. 
As the extraction procedure involves 
heating and use of powerful solvents, 
however, the latter condition is seldom 
encountered. 

3. Centrifugeable Solids. Some 
crude oil will contain suspended mat- 
ter, which may have been derived from 
the producing formation, the corrosion 
of equipment, or evaporation of the 
water droplets with consequent crystal 
formation due to saturation with re- 
spect to some of the dissolved salts. A 
knowledge of the amount of these sus- 
pended materials is sometimes desired, 
and they are best determined by dilut- 
ing the oil with suitable solvents and 
then centrifuging the mixture. A pro- 
cedure that has been found satisfactory 
in this laboratory follows: 

50 ml. of oil is placed in each of 
eight 100-ml. centrifuge tubes (more 
or fewer may be used depending upon 
the quantity of suspended material), 
the tubes filled with xlyol, shaken, 
warmed to 140°F., and centrifuged 
for 10 minutes at 1800 r.p.m. The su- 
pernatant liquid is then carefully de- 
canted so that the precipitated material 
is not disturbed, and the latter trans- 
ferred with the aid of xlyol to a single 
centrifuge tube, where it is washed 
with xlyol, acetone, and water, in the 
order stated, until successive use of 
each solvent fails to accomplish further 
extraction. The precipitate is then 
transferred with the aid of acetone to 
a filter paper that has previously been 
washed with acetone, dried, and 
weighed. 


interest. 


The filter is then dried for 
at 220°F. and weighed, and ¢ 
of the solids calculated. A 
the solids is then heated 
drops of sulphuric acid in 
crucible, and ignited to de 
amount of organic mat 
weight of the mineral po 
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The organic matter Precipitated wa 
of course, not necessarily in suspension 
in the oil or orginally associated with 
the solid matter, but may have heey 
precipitated by the solvents used. The 
presumption that some of it was ore. 
inally associated with the solids is re. 
sonable, however, as it appears to he 
virtually impossible to remove all ¢. 
ganic matter even with a wide variety 
of oil solvents. 

It is to be noted that as water is used 
for washing in this method, suspended 
solids that are water-soluble (such x 
NaCl or gypsum crystals) will not ap- 
pear as the centrifugeable solids thi 
they really are. This arises from the 
dilemma in which the choice lies fy. 
tween dissolving the soluble solids by 
the water-wash or precipitating some 
of the salts dissolved in the origind 
brine droplets by the acetone. In the 
latter case the results will, of cours, 
be too high, and even if none of the 
salts in solution is precipitated, the 
values are not additive with those from 
the extraction procedure, because the 
aqueous extract will contain all th 
water-soluble salts whether originally 
present in solution or in dispersed form. 


In general, the method gives repro- 
ducible results when a definite schedule 
of solvents, temperature, and centr- 
fuging conditions is followed. The ux 
of xylol is recommended because it ap- 
pears to have solvent action definitely 
superior to 90 percent benzol, but in 
most tests the latter is quite satisfac- 
tory. The degree of subdivision and 
specific gravity of the suspended par- 
ticles will determine how thoroughly 
they are precipitated by the centrifug- 
ing procedure. The standard in thi 
laboratory is 1800 r.p.m. for 10 mr 
utes with a radius of swing (to the 
tips of the 100-ml. tubes) of 11 in. 


“The Petroleum Engineer, X, No. 4, Januat 
1939. 

"Standard Methods of Water Analysis, 
American Public Health Assoc. (1933); Be 
reau of Mines, Technical Paper 432 (1928). 

"Hillebrand and Lundell, “Applied Inorgan 
Analysis,” John Wiley and Sons, New York 
(1929). 

**Javillier and Lavollay, Chem. Abstracts, 3%, 
5141 (1936). 

*The Petroleum Engineer, X, No. 5; Februar} 
1939, 
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Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I. P 615.108.30 125 June 
Pressure drop per mile of 10-in. pipe line, oil of 30° A.P.I. _...P 615.110.30 109 = Aug. 
Temperature-specific gravity mulupliers, Weymouth’s 
aa 5 A TCR A _.... (sheet A) P 621.100.1 245 Oct. 
Diameter-length multipliérs, Weymouth’s formula _....... (sheet B) P 621.100.1 141 Nov. | 
SY Or I I en cnincensinescnnsniviencnvdciownensncenscons .. (sheet 2) P 644.200.1 113 Aug. 
Capacity of bolted tanks ..... (sheet 3) P 644.200.1 119 Aug. | 
Volatility of hydrocarbons relative to that of n-butane sneccosiones ll Wa 59 = Mar. | 
Specitic yravity vf sulphuric acid solutions (sheet 2) P 725.113.2 119 = Sept. | 
Equilibrium constants (K-values) of n-butane _ _.. PP 771.214.740 81 Feb. 
Equilibrium constants (K-values) of iso-butane .. P.771.214.745 73 ~— Jan. | 
Equilibrium constants (K-values) of n-pentane ..P771.214.750 247 Oct. | 
Equilibrium constants (K-values) of iso-pentane P 771.214.755 75 = Jan. | 
*This index of the second twelve installments is revised monthly as additional tables are published. A complete 
index of all tables included in the first twelve installments was published in the May issue. 
a 
INDEX TO ADVERTISERS IN TABLES seas | 
Page Issue Table No. | 
American Rolling Mill Company ... (sheet 3) 120 = Aug. P 644.200. 1 
American Rolling Mill Company (sheet 2) 124 Sept. P 448.430 
American Rolling Mill Company (sheet B) 142 Nov. P 621.100.1 
American Steel & Wire Company ......... a a | P 425.240.787 
Baker Oil Tools, Inc. (sheet 3) 130 June P 448.425 
Baker O:1! Tools, Inc. (sheet 4) 80 July P 448.425 
Baker Oil Tools, Inc. (sheet 3) 86 Feb. P 448.456 | 
Bethlehem Steel Corporation (sheet 3) 138 Nov. P 519.5 | 
Bethlehem Steel Corporation ee (sheet 1) 78 Jan. P 448.456 
Broderick & Bascom Rope Company _ — P 425.240.556 | 
Chapman Valve Mfg. Co. 60 Mar. P 712.1 | 
Climax Molybdenum Company (sheet 2) 122 Sept. P 519.5 | 
Climax Molybdenum Company ee | ae! P 425.294.252 .) 
Diamond Chain and Manufacturing Company i | ie P 533.300.4 J { 
Fluid Packed Pump Company (sheet 1) 82 July P 519.5 
Gilmore Wire Rope Division of Jones & Laughlin Steel 
Corporation (sheet 3) 144 Nov. P 448.430 
Gilmore Wire Rope Division of Jones & Laughlin 
Steel Corporation 62 Mar. P 425.215 
Hanlon-Buchanan, Inc. om ipianaseonnonees ...248 Oct. P 771.214.750 
Hanlon-Buchanan, Inc. 7 .. 82 Feb. P 771.214.740 
Hyatt Bearings Division, General Motors Corporation 126 = Sept. P 533.300.125 
Hyatt Bearings Division, General Motors Corporation 58 Mar. P 444.1 
International Harvester Company (sheet2) 114 Aug. P 644.200.1 
Layne & Bowler Company ... _............ . 118 Aug P 533.300.15 
Linde Air Products Company 110 Aug. P 615.110.30 
Linde Air Products Company (sheet A) 246 Oct. P 621.100.1 | 
Lunkenheimer Company iat =e (sheet 2) 120 Sept. P 725.113.2 | 
Lunkenheimer Company nel . a oe P 771.214.745 
Lunkenheimer Company . 64 Mar. P 094.818.11 | 
MacClatchie Manufacturing Co. (sheet4: 72 Jan P 448.430 
Macwhyte Company 112 Aug. P 425.240.662 | 
Merla Tool Company (sheet 2) 88 Feb. P 515.5 
Mission Manufacturing Company (sheet3) 84 July P 094.865.1 
Patterson-Ballagh Corporation (sheet2) 80 Jan. P 448.456 
Petroleum Rectifying Company (sheet 1) 132 June P 515.5 
Petroleum Rectifying Company seitlehaneat 76 = Jan. P 771.214.755 | 
Reed Roller Bit Company ee Se P 425.240.450 | 
Reed Roller Bit Company (sheet 4) 90 Feb. P 448.456 | 
South Chester Tube Company _ » 132 Sept. P 448.430 | 
Spang & Company ..... a P 424.22 
Staynew Filter Corporation .....126 June P 615.108.30 
Staynew Filter Corporation ...250 Oct. P 066.000 | 
Thermoid Rubber Company 128 Sept. P 425.240.237 | 
Westinghouse Electric & Mfg. Company 134 June P 094.14 | 
Westinghouse Electric & Mfg. Company 130 = Sept. P 094.839 
or Electric & hited _— (sheet 2) 146 Nov. P 094.603.1 | 
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A Decimal System for Classifying Data 


A Pertaining to the Petroleum Industry 
Part 3 


31 Safeguards for drilling equipment. 
> 4 Limitations on diameter, depth, and verticality of wells. 
By LESTER C. UREN S _ Drilling costs. 
DITOR’S NOTE: This is Part 3 of a series designed to develop | — ——— — to drilling. 
E a complete decimal classification to assist in filing data relating | 9 ome” 
etroleum technology and the petroleum industry. In the Novem- | ‘ ° Alia athe 9 
hg 1938, issue of The Petroleum Engineer, an introductory article | . oe Pocono pet gy eng a 403.) 
discussed the general plan and method of application of the Classi- | 5 Provision of power supply. (See also under 404.) 


fication. Subsequent installments, which were printed in the January 





and February issues of 1939, presented the first four divisions of the | ms” eet are dager snag and equipment in general. 
Classification, and the present installment presents the fifth and sixth | Hand.- & es. or ee : 
: ag sy rele : power, man-power, and animal-power rigs. 
divisions. The Petroleum Engineer is indebted to the publishers of | 12 Seeeenahiinien seutaliiie wen 
1 Petroleum News, owners of the copyright on the 1928 edi- | ; : — eee Tee 
National Petrotet P s PI 13 Power-driven semi-portable rigs. 
tion, for permission to publish this material. 14 Stationary or permanent rigs. 
. lopment of Deposits of Oil, Gas, and =—§_—_sé-41 Rig design. 
400 to 499. Deve or — Of, Gas, 142 Ris building and assembling (See cleo under 4213). 
143 Rig materials and parts. 
400. General reference, text, and hand books on development of | 143.1 Rig irons. 
deposits of oil, gas. and other bitumens. 143.2 Rig timber. 
401. Transportation as a factor in development; road building 143.3 Rig steel. 
and accessibility. 143.4 Crown blocks. 
402. Camp facilities; provisions of buildings, living accommoda- | sz Derricks. 
tions, etc. 21 Wooden derricks. 
403. Water supply. .22 Steel derricks. 
404. Power supply. .221 Structural steel derricks. 
J Steam power. | .222 Tubular steel derricks. 
3 Internal-combustion-engine power. 23 Turn-buckle rigs. 
21 Gas engines. | 3 Application of power to the drilling of wells. 
22 Gasoline engines. 31 Man power. 
23 Diesel engines; oil engines. 32 Animal power. 
3 Electric power. 33 Steam power. 
405. Communication facilities. | 331 Steam engines for drilling purposes. 
1 Telegraph. 332 Steam boilers for drilling purposes. 
2 Telephone. 333 Water supply for boiler. 
3 Wireless telegraphy. 333.1 Purification of boiler water. 
£ A Radio-telephone. 334 Boiler fuels. 
406. Oil and gas gathering facilities. (See also under 540.) 335 Steam transmission. 
407. Oil and gas shipping and transportation facilities. (See | 336 Superheaters. 
also under 610. and 620.) .337 Fuel pumps. 
409, Other data bearing on development practices in general. 34 Internal-combustion-engine power. 
Jl Oil-field and property surveying and mapping. 341 Gas engines. 
410. Choice of well sites; well spacing; development programs. 342 Gasoline engines. 
411. Methods of locating wells to determine limits of productive 343 Oil engines; Diesel and semi-Diesel engines. 
territory. 344 Internal-combustion-engine fuels. 
412. Spacing of wells. 344.1 Natural gas. 
413. Arrangement and numbering of wells. 344.2 Liquid butane-propane mixtures. 
414. Planning the development program; rate and sequence of 344.3 Motor gasoline. 
drilling. 344.4 Diesel oil. 
415. Off-setting neighboring activities: Offensive and defensive 344.5 Fuel oil. 
tactics. 344.6 Crude petroleum. 
Jl Line agreements. 35 Electric power. 
416. Unit operation of fields. 351 Drilling motors. 
417. Cooperative development of fields. 352 Electric power transmission. 
419. Other data pertaining to choice of well sites and well | 353 Transformers. 
spacing and drilling programs. 354 Resistor controls. 
420. Drilling methods. | 355 Electric lighting equipment for drilling rigs. 
Jl Well-drilling records and devices employed in obtaining | 4 Drilling tools; derrick tools and equipment in general. 
data in the drilling of wells. | (Tools and equipment for specific drilling systems should 
ll Gathering data for well logs. be filed under appropriate numbers below: e.g., 424, 425, 
lll Inspection of formation samples and cores. or 426.) 
11.1 Lithologic inspection. | 415 Dressing and tempering drilling bits. 
111.2 Paleontologic inspection. 415.1 Hard-facing bits; hard-facing materials and meth- 
112 Electrical logs. ods of application. 
113 Formation tests and testers to determine fluid con- | S Choice of drilling systems. 
tent, | 9 Other general data on well-drilling methods and equip- 
114 Ground water analyses and interpretations. ment. 
115 Subsurface temperature surveys. 91 Marine drilling. 
116 Directional surveys and surveying instruments. | 911 Piers and caissons for marine drilling. 
116.1 Inclinometers. 912 Barges for marine drilling. 
116.2 Directional clinographs. 912.5 Submersible barges. 
12 Progress charts. 423. Hand excavation methods in the drilling of wells: man and 
13 Well histories. animal power. 
( B Historical development of well-drilling methods. 424. Churn (percussion) drilling methods. 
3 Difficulties encountered in drilling. l Man or animal powered rigs and methods. 
*Professor of Petroleum Engineering, University of California, Berkeley, ll , Spring-pole rigs. *” 
California.  - The American “standard” cable system. 


“Numbers 410 to 459, inclusive, are devoted to topics concerned with 21 Rigs and derricks for standard cable drilling. 
the development of liquid and gaseous hydrocarbons, i.e., liquid petroleum 


.22 Tools and equipment used in cable drilling. 
and natural gas; numbers 460 to 489, inclusive, are devoted to the devel- Bair : “17: : , 
opment of solid hydrocarbons, i.e., oil shales, bituminous sands, asphalts, 23 Application of power to drilling by the cable system. 
mineral waxes, etc. 24 Manipulation of equipment in drilling by the cable 
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29 Manipulation of equipment in removing cuttings; bail- 
ers and bailing. 
.26 Speed of drilling by cable tools: drilling records. 
27 Cost of drilling by the standard cable system. 
.28 Advantages and disadvantages inherent in the standard 
cable method of drilling. 
.29 Other data on the standard cable system of drilling. 
2 Standard (cable) circulating system of drilling. (Sub 
divide as under 424.2.) 
A Canadian pole-tool system of drilling. (Subdivide as un- 
der 424.2.) 
p Galician rod-tool system of drilling. (Subdivide as under 
424.2.) 
6 Free-fall system of drilling. (Subdivide as under 424.2.) 
Py Percussion core-drilling systems. (Subdivide as under 
424.2.) 
9 Other churn drilling systems. 
425. Rotary drilling methods. 
ok Man and animal powered rotary rigs and methods. 
Pr The manually and mechanically controlled rotary drill- 
ing rig. 
21 Rigs and derricks for mechanically controlled rotary 
drilling. 
211 Derricks and foundations for rotary drilling. 
whe Drawworks. 
213 Rotary tables. 
214 Rotary bits. 
215 Drill pipe, tool joints, protectors, drill collars, and 
grief stems. 
.216 Swivels and hose. 
217 lloisting cables, blocks. looks. and crown blocks. 
218 The circulating system. 
218.1 Slush pumps. 
218.2 Mud pits and ditches. 
.218.3 Vibrating screens. 
218.4 Drilling fluids, their preparation and control. 
218.41 Properties of drilling fluids and methods of 
determining them. 
218.411 Methods and instruments for determining 
properties of drilling fluids. 
.218.42 Functions of drilling fluids. 
218.43 Ingredients of drilling fluids. 
218.431 Clays. 
218.432 Highly colloidal materials: bentonite. 
218.433 Weighting materials: hematite, barite. 
218.434 Chemical reagents to control viscosity. 
218.44 Devices and facilities for preparing drilling 
fluids. 
218.441 Mechanical mud-mixing devices. 
.218.442 Hydraulic mud-mixing devices. 
218.443 Community mud-mixing plants. 
.218.444 Mud fluid reconditioning devices and methods. 
219 Other equipment for use with the mechanically con- 
trolled rotary rig. 
219.1 Weight indicators. 
219.2 Drilling controls. 
219.21 Hild drive. 
219.22 Brantly control. 
.22 Tools and incidental equipment used in rotary drilling. 
.221 Pipe tongs. 
.222 Elevators. 
2 Application of power to drilling by the manually con- 
trolled rotary. 
.231 Steam power. (Subdivide as under 422.33.) 
.232 Internal-combustion-engine power. (Subdivide as 
under 422.34.) 
Fe Electric motors and control equipment for rotary 
drilling. (Subdivide as under 422.35.) 
234 Power-transmission devices. 
234.1 Chain belt. 
234.2 Gear drives. 
234.3 “Tex-rope” drives. 
.234.4 Tandem drives. 
.24 Manipulation of equipment in rotary drilling. 
20 Manipulation of equipment in removing drill cuttings 
from well: the circulating system and its control. 
.26 Speed of drilling by the manually and mechanically 
controlled rotary equipment. 
a Cost of drilling by the rotary method. 
.28 Advantages and disadvantages inherent in the rotary 
method. 
.29 Other data on the manually and mechanically con- 
trolled rotary method of drilling. 
426. Combination drilling methods and equipment (combination 
of both rotary and churn drilling methods.) 
Ri California-type combination rig and methods. (Subdivide 
as under 425.2.) 
427 Abrasive core-drilling rotary methods, 


method. 





141, 











Jl Diamond drilling. (Subdivide as under 425.2.) 

ES . Chilled-shot drilling. (Subdivide as under 425.2 ) 

428. Fishing tools and methods. 

Jl Principles and types vu! fishing tools. 

P Fishing for lost drilling touls. 

a Fishing for parted or collapsed casing, tubing, rotary 
drill pipe, and other hollow cylindrical objects, : , 

4 Fishing for parted cable. 

5 Use of explosives in fishing operations. 

9 Miscellaneous other fishing appliances and methods 

91 Magnetic fishing devices. 7 

429. Other drilling methods, tools, and equipment, 

ok Hydraulic jetting method of drilling. 

Z Directional drilling. 

ai Straight-hole drilling. 

22 Methods and tools for deflecting the course of drilled 

wells from the vertical. 

3 The Turbo Drill. 

130. Casing wells: casing, casing methods, and casing appliances. 

431. Purposes and uses of casing in wells. 

132. Casing installations: types of casing; sizes, weights 
strength, physical and chemical properties of casing mate. 
rials, types of joints, methods of manufacture, etc. 

l Casing materials. 

ll Steel casing. 

11 Methods of manufacture. 

th Lap-welded casing. 

112 Seamless casing. 

111.3 Electrically welded casing. 

112 Grades of steel used in casing manufacture: physical 

and chemical properties. : 

113 Sizes and weights of steel casing. 

As Wrought-iron casing. 

13 Relative advantages of steel and wrought iron as cas. 

ing material. 

14 Wooden conductor pipe. 

2 Design of casing “strings” and installations; selection of 
telescoping sizes and weights to give desirable working 
diameters, collapsing and tensile strengths, etc. 

21 Formulas for casing design. 

a Riveted sheet-steel and sheet-iron casing: “stove-pipe.” 

4 Screw casing. 

Al Types of joints for screw casing. 

42 Casing collars. 

43 Casing threads, > | 

Ss Welded-joint casing: oxyacetylene and electrically weld. 
ed casing installations. 

6 Deterioration of casing during insertion and use. 

61 Corrosive action of saline ground waters on casing. 

62 Electrolytic action on casings. 

133. Casing tools and appliances. 

a Casing elevators. 

s Casing tongs. 

3 Casing blucks (hoisting blocks). 

A Casing hooks. 

0 Casing spiders. 

6 Drive heads and clamps. 

a Casing shoes. 

75 Cement shoes. 

8 Casing guides and adapters. 

9 Other casing tools and appliances. (Note: Fishing tools 
used in recovering casing and in manipulating casing in 
the well are more properly classified under 428.3.) 

434. Preparation of the well for casing: reaming and under- 
reaming. 

a Types of reamers. 

a Types of under-reamers. 

135. Manipulation of casing during insertion in the well. 

BS Driving casing. 

136. Fishing and repair operations on casing. (See also under 
428.3.) 

al Repairing parted casing. 

= Freeing frozen casing. 

Swaging collapsed casing. 

4 Locating and repairing casing leaks. 

137. Landing casing. 
438. Perforating casing; casing perforators. (See also under 
428.3.) 

al Mechanical perforators. 

Be Gun perforators. 

139. Other data on casing, casing installations, and casing ap- 
pliances. 
1 Measuring casing in wells. 


140. Exclusion of water and gas from wells: control of high- 
pressure gas and hydrostatic pressures. Oil-field hydrology. 


Occurrence of water and gas in association with oil de- 
posits, and necessity for exclusion and control. 

Influence of water incursion on oil production. 

Location of source of water in wells. 
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21 Plugging-off or drilling-out in stages. 

99 Electrical water-locating devices. 

99) The Water- Witch ; conductivity apparatus. 
222 Ennis Lo-kate-it device. 

223 Dale photo-electric cell. 

994 Resistivity apparatus. 

"7 Evaporation of water by natural gas. 

8 Chemical inter-action of ground waters in wells. 
Formation shut-offs. 


l Drive-shoe method of excluding water. 
2 Use of cereals, saw-dust, and other expanding materials 
to exclude water. 


443 Packers and their use in controlling water and gas in the 
well. 
l Types of packers. 
2 Use of packers in excluding water. 
3 Use of packers in controlling gas. 
444. Cementing wells and casing. 
| Oil-well cements, their physical properties and chemical 
constitution; cement testing. 
Jl Portland cements. 
12 Hydraulic lime. 
13 Influence of physical and chemical variables and asso- 
ciations on the setting qualities of cement. 
131 Influence of pressure and temperature on setting 
qualities. 
132 Influence of contaminants on setting qualities. 
132.1 Dilution with water. 
132.2 Contamination by saline ground water. 
132.3 Contamination by mud. 
132.4 Contamination by oil and gas. 
14 Strength of cements. 
15 Density and porosity of cements. 
16 Methods of altering properties of cements. 
161 Chemical accelerators: reagents added to hasten set- 
ting. 
162 Chemical retarders: reagents added to prolong set- 
ting. 
R Methods of mixing cement. 
3 Methods of introducing cement into wells to cement 
casing. 
31 Bailer methods. 
32 Tubing methods. 
321 Bottom-packer method. 
321.1 Cement retainers. 
322 Top-packer method. 
33 Pumping through casing between moving plugs. 
331 The Perkins Process. 
332 The Halliburton Oil Well Cementing Company’s 
methods and apparatus. 
34 Pumping through casing without barriers. 
35 Cementing through perforations. 
39 Other methods. 
A Methods of introducing cement into wells in plugging 
operations. 
Al Bailer method. 
42 Use of explosives in setting cement. 
5 Methods of cementing formations under pressure. 
¥ Other data pertaining to oil-well cements, well-cementing 
appliances. and methods. 
445. Testing efficacy of water shut-offs. 
a Methods of conducting water shut-off tests. 
a Reasons for defective shut-offs; ways in which water may 
enter wells after attempted shut-off. 
3 Locating sources of water in wells where shut-off is 
faulty. (See also under 441.2.) 
446. Mudding methods for water exclusion. 
p Theory of mudding in sealing-off high-pressure water 
and gas. 
a Character of clays used in mud-laden fluids; physical 
and chemical characteristics of the clays and fluids. (See 
also under 218.41.) 
3 Mudding equipment: pumps, swivels, hose connections, 
circulating heads, sumps, ete. 
4 Methods of applying mud-laden fluids to control high- 
pressure gas and water: control of equipment. 
9 Other data on mudding. 
447. Blow-outs and their effects; precautionary measures. 
448. Capping gushers and high-pressure wells; methods of com- 
pleting wells under control; control of high-pressure wells. 
449, Other data bearing on exclusion of water and gas and con- 
trol of high-pressure wells. 
450. Finishing the well; preparation for production. 
451. Preparing wells for testing oil and gas producing capacity. 
J By use of formation testers. (See also under 420.113.) 
2 Flow tests. 
3 Gas-lift tests. 
_ 4 Pumping tests. 
452. Shooting wells to start flow of oil and gas. 
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1 Effects of shooting. 

2 Explosives used. 

2 Construction of torpedoes, shells, and bombs. 

A Methods of detonation. 

a Methods of placing shots. 

6 Premature explosions in well shooting, their causes and 
effects. 

9 Other data on shooting for production. 

Perforating casing. 

P| Forms of perforations, 


an Shop-perforated pipe. 
12 Slotted pipe. 

Ril Kobe pipe. 

122 Shutter pipe. 


BP Devices for perforating casing in the well. 


21 Mechanical perforating device. (See also under 438.1.) 
an Gun perforators. (See also 438.2.) 
454. Oil well screens. 


ok Types of well screens. 


ll Wire-wrapped screens. 
12 Button screens. 
Be Placing screen pipe in the well. 
455. Plugging the bottom of wells. 
a Types of plugs. 
= Plugging with cement. (See also under 444.4.) 
456. Placing well equipment: well tubing, sucker rods, pump, 
lead lines, and casingheads. (See also under 514.) 
457. Putting the well “on the beam” or “on production.” Bring- 
ing in the well. 
458. Testing productivity of wells: rating the well. 


pi Determining productive capacity of oil wells. 


al By use of formation testers. 
12 Flow tests. 
13 Gas-lift tests. 
14 Pumping tests. 
15 Determining well potential capacity for proration pur- 
poses. 
on Determining productive capacity of gas wells. 
21 Open-flow methods. (Subdivide as under 681.) 
22 Metering flow through pipe lines under pressure. (Sub- 
divide as under 682.) 
459. Other data pertaining to completion of wells. 
oh Formation of cavities about wells within the reservoir 
rock, 
2 Wall-scraping operations. 
3 Gravel-packing wells. 
A Removal and salvage of drilling equipment. 
460. Development of deposits of solid hydrocarbons. (In general.) 
461. Development of surface deposits. (In general.) 
462. Development of underground deposits. (In general.) 
463. Development of oil shale deposits. 
464. Development of bituminous sand deposits. 
465. Development of natural asphalt deposits. 
466. Development of mineral wax deposits. 
470. Mine development, principles and methods. (For mining 
methods, see under 560-570.) 
47] Shaft sinking and raising. 
472. Tunneling and drifting. 
473. Supporting excavations. 
474. Rock-drilling and blasting. 
475. Mine-drainage systems and methods. 
476 Mine lighting and ventilation, principles and methods. 


77. Hoisting, loading, tramming, and mechanical haulage sys- 
tems and methods. 


478. Mine surveying, mapping, and sampling. 
479. Other factors in mine development. 


Jl Mine safety and rescue. 


480. Mine equipment. 
481. Power equipment. (See also under 404.) 
482. Rock-drilling and blasting equipment. 
483. Tramming, loading, and haulage equipment. 
484. Hoisting equipment. 
485. Ventilating and lighting equipment. 
486. Drainage equipment. 
487. Buildings and structures. 
ol Head frames. 
2 Ore bins. 
3 Surface plant housing. 
488. Shop and repair equipment. 
489. Other mine equipment. 
a Mine surveying and mapping equipment, 
& Office equipment. 
3 Chemical laboratory and analytical testing equipment. 
190. Other processes, methods, equipment, etc., pertaining to de- 


velopment of hydrocarbons. 


500 to 599. Production or Extraction of Petroleum, Natural 
Gas, Oil Shale, and Other Related Hydrocarbons 








500. 
501. 


— 


751 
752 
6 


502. 


503. 
504. 


505. 


509. 


54 


221 
222 


231 
232 


General reference, text, and hand books on production 
methods. 

General data on production of liquid petroleum. 
Production records and production decline. 

Production graphs of individual wells. 
Difficulties encountered in operating wells. 
Limitations on depth, diameter, and operating conditions 
of wells. ‘ 
Cost of producing petroleum and operating wells. 
Variables controlling productivity of wells. 
Oil-field wastes. 
Disposal of oil-field brines. 
Conditions influencing drainage of petroleum from. its 
reservoir rocks. 
Properties of the reservoir rock influencing drainage. 
Properties of oil and gas in the reservoir rock. 
The expulsive forces. 

Expulsive effects of expanding gas. 

B Jamin action: resistance offered to displacement 
by gas bubbles. 

Expulsive effects of edge water. 

Expulsive effects of gravitational force. 

Expulsive effects resulting from compaction of the 

reservoir rock. 
The retentive factors. 

Capillary retention. 

Adhesive retention. 

Pore friction: friction of moving fluids on rock sur- 

faces: formulas for computing. 

Radial characteristics of flow toward a well. 

Pressure gradients in the reservoir rock around a 

producing well. 

Energy gradients in moving oil through reservoit 

rock. 

The gas/oil ratio as a measure of production efficiency. 
Productivity factors: indices of productive capacity. 

General data on production of natural gas. (Subdivide as 

under 501.) 

General data on production of oil shale and shale oil. 

General data on production of bituminous sands. 

General data on production of natural asphalts. 

General data on production of mineral waxes. 

Other data on production of oil and gas. 

Depth-pressure records. 
Types of bottom-hole pressure bombs. 
Uses and applications of bottom-hole pressure records. 
Depth temperature records. 
Depth sampling devices. 
Extraction of oil from wells. 

Operation and control of free-flowing wells. 
Hydrodynamics of natural flow: factors influencing flow 
efficiency. 

Characteristics of natural flow: disposition of fluids in 
flow tubing. 
Slippage. 
Flow velocities. 
Pressure conditions in the flow column. 
Flow efficiency. 
Pressure control of flowing wells: “back-pressure” de- 
vices. 
Influence of back-pressure on production rate and 
gas/oil ratio. 
Chokes, “beans,” and flow plugs for maintaining back- 
pressure on wells. 

Needle-valve type of adjustable “bean.” 

Bottom-hole chokes. 

Pressure control by regulating flow-tubing resistance. 

Lowering or raising tubing. 

Changing flow-tubing diameter. 

Regulating back-pressure on oil and gas separators. 
Regulating back-pressure by controlling flow from side 
outlets of casinghead. 

Design of tubing for flowing wells. 

Advantages of flowing wells through tubing. 
Methods of determining appropriate length of tubing. 
Methods of determining appropriate diameter of tub- 
ing. 

“Tapered” flow columns. 

Installation of tubing in flowing wells. 
Snubbing devices for inserting tubing into and remov- 
ing tubing from high-pressure wells. 
“Gushers.” 
Characteristics of gusher production. 
Methods of inducing flow. 
Agitation methods. 
Swabbing to assist flow. 
Injecting compressed gas into annular space to assist 
flow. 
Equipment for controlling flow of wells. 








512. 


uw 
— 
uw 


215 
Pr 


31 
32 
33 
34 


Christmas-tree assemblies for well control. 
Control valves. 
Lead lines. 
Flow tanks. (See also under 541. and 641.) 
Other data relating to flowing wells. 
Flowing-well production records. 
Operation and control of intermittently flowing wells. 
Characteristics of intermittent flow. 
“Stop-cocking.” 
Intermitters for control of intermittently flowing wells 
Bailing and swabbing oil from wells. : 
Bailing methods of lifting oil. 
Swabbing method of lifting oil. 
Pumping oil from wells by mechanically operated pumps. 
Types of pumps used in oil-well service. 
Kod-operated plunger displacement pumps. 
Cup-packed plunger pumps. 
Steel-liner plunger pumps. 
Insert pumps. 
Fluid-packed pumps. 
Circulating pumps. 
“Macaronj’” pumps. 
Rodless plunger displacement pumps. 
Fluid-driven pumps. 
The Kobe Pump. 
Electrically-driven reciprocating pumps. 
Pump parts. 
Valves, seats, and cages. 
Plungers. 
Working barrels and liners. 
Devices for retrieving standing valves. 
Power connections for rod-operated pumps. 
Sucker rods. 
Sizes, weights, strengths, and other properties of 
sucker rods and rod metals. 
Sucker-rod joints. 
Polished rods. 
Adjuster grips. 
Beam-hangers, rod-rotors, and shock-absorbers. 
Wire-line well-pumping outfits. 
Flow connections for pumping wells. 
Well tubing. (See also under 456.) 
Gas anchors. 
Casingheads. 
Tubingheads 
Lead lines. 
Operation of oil-well pumps, principles and factors gov- 
erning. (See also under 531-532.) 
Timing and length of stroke. 
Characteristics of motion given pump plunger. 
Plunger velocity. 
Displacement capacity. 
Long-stroke pumping devices. 
Valve action. 
Effects of wear on valve efficiency. 
Plunger clearance. 
Effects of wear of plunger and working barrel or 
liner on pump efficiency. 
Sucker-rod stresses and elastic elongation: loss of 
plunger stroke. 
Effects of submergence on pump efficiency. 
Effects of sand in oil on pump efficiency and wear. 
Effects of gas in oil on pump efficiency. 
Mechanical efficiency of oil-well plunger pumps. 
Other data on principles of operation of plunger pumps 
and factors governing efficiency of pumps. 
Repair and replacement of pumps and well equipment. 
(See also under 532.) 
Pumping oil from wells by pneumatic methods: the air or 
gas lift. 
Types of gas lifts, aerating systems, and ejectors. 
Continuous gas lift. 
Intermittent gas lift. 
Intermitters for use with intermittent lifts. 
Displacement pumps. 
Stage gas lifts. 
Hughes plunger lift. 
Arrangement of tubing, valves, and incidental equipment 
at the wellhead and within the well. 
Eductor tubes. 
“Tapered” eductor tubes. 
Casingheads and wellhead connections. 
— influencing the design and efficiency of the gas 
iit. 
Volume, pressure, and temperature of input gas. 
Length and diameter of the eduction tube. 
Choice of air or natural gas for lift operation. 
Flow velocities and capacities; characteristics of gas- 
lift flow. 


(See also under 456.) 
and stuffing boxes. 
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Loss of light fractions, stripped from oil by circulated 
gas. 


36 Submergence: ratio of height of lift to bottom-hole 
pressure. : 
37 The gas-lift as a back-pressure device, 
38 Mechanical efficiency of the gas lift. 
39 Other data on factors influencing gas-lift efficiency. 
‘4 Design of gas-input control devices. 
‘41 Input volume- and pressure-regulating devices. 
42 Input gas heaters. 
43 “Kick-off” valves. 
A4 Eductor-tube foot-pieces. 
5 Gas compressors and gas compression for lift operation. 
6 Gas transmission. : 
61 Low-pressure wet-gas gathering system. 
62 High-pressure gas distributing systems. 
7 Control and operation of gas lifts. 
9 Other data on pneumatic lifting methods. 
9) Advantages and disadvantages of gas lifts. 
92 Records of wells operated by gas lift. 
516. Application of power to the pumping of wells. 
_ Individual steam engines at pumping wells. 
ll Fuel supply. 
ae Water supply. 
13 Steam engines for individual well service. 
14 Boilers. 
15 Steam distribution. 
3 Individual internal-combustion engines. 
21 Fuel supply and distribution. 
.22 Water supply and distribution. 
23 Gas engines for individual well service. 
24 Gasoline engines for individual well service. 
25 Oil engines for individual well service. 
251 Diesel engines. 
252 Semi-Diesel engines. 
3 Individual electric motors at pumping wells. 
31 Current distribution and transmission lines. 
32 Transformers. 
33 Motors for individual well service. 
34 Speed-reduction gearing. 
A Multiple pumping systems. 
Al Design of multiple pumping systems. 
All Back-side crank pumping systems. 
412 Transmitting power by shackle lines under tension. 
412.5 Balancing loads on the central power. 
413 Push-and-pull system of power transmission. 
A414 Traveling cable system of power transmission. 
42 Types of “powers” for multiple pumping. 
A21 Band-wheel powers. 
422 Geared powers. 
423 Types of prime movers used in operating multiple 
pumping systems. (Subdivide as under 516.1, 516.2, 
and 516.3.) 
43 Transmission lines: shackle lines and rods. 
44 Transmission-line supports and structures. 
45 Pumping jacks. 
46 Operation and control of multiple pumping systems. 
47 Economy, advantages, and disadvantages of multiple 
pumping. 
A9 Other data on multiple pumping. 
» Pumping “units.” 
51 Single-reduction gear units using walking beam. 
52 Double-reduction gear units using walking beam. 
53 Straight-lift units not utilizing walking beam. 
04 Hydraulic pumping units. 
sys) Gas-actuated pumping mechanisms. 
91 Kobe gas-operated pumping jack. 
552 Sullivan pneumatic cylinder. 
6 Long-stroke pumping devices. (See also under 514.514.) 
es Central power plant equipment, design and economies 
for producing properties. 
an Steam equipment. 
72 Electric equipment. 
73 Gas-engine equipment. 
74 Oil-engine (Diesel and semi-Diesel) equipment. 
do Compressed-air equipment. 
8 Cost of power in oil production. 
9 Other data on power and its application in oil produc- 
tion. 
91 Other types of pumps used in oil-well pumping. 
91) Multi-stage centrifugal pumps. 
911.1 The Reda Pump. 


92 Devices used in studying well-pumping performance. 
921 Dynamometers for determining sucker-rod stresses. 


.922 Fluid-level determination devices. 
922.1 The Depthograph. 
922.2 Continuously indicating or recording electrical de- 


vices. 








922.3 Pneumatic devices. 
517. Oil-well screens; control of sand in the well. 
p Factors controlling efficiency of oil-well screens. 
2 Types of screens. 
21 Wire-wrapped screen pipe. 
an Slotted screen pipe. 
23 Button screen pipe. 
.24 Gravel screens. 
3 Cleaning oil-well screens. (See also under 532.) 
A Removal of accumulated sand and sediment from wells. 
(See also under 532.) 
518. Control of oil-water mixtures in the well. 
519. Other data on extraction of oil from wells. 
520. Extraction of gas from wells. 
521. Gas-well equipment. 
522. Regulation and control of gas flow from high-pressure 
wells. 
P| Advantages and disadvantages of maintaining back-pres- 
sure on wells. 
2 Methods of maintaining back-pressure on wells. 
523. Methods of removing water from gas wells. 
oll Gas-well “syphons”. 
530. Management and care of oil and gas wells; methods of stim- 
ulating production and increasing efficiency. 
Jl Percentage recovery and factors influencing recovery. 
at Percentage oil recovery. 
12 Percentage gas recovery. 
531. Efficiency in operation of lifting equipment, methods of im- 
proving. 
532. Cleaning and repairing wells: well conditions affecting 
yield. 
B Removal of accumulated sand and sediment from wells. 
(See also under 517.) 
a Removal of accumulated paraffin from wells. 
3 Removal of accumulated salts from wells. 
A Repairing broken rods and tubing. 
& Repairing worn and clogged pumping equipment. 
6 Re-drilling and deepening wells. 
7 Equipment for “pullinz” and repairing rods, tubing, 
pumps, and other well equipment. 
71 Portable winches. 
9 Other data on cleaning and repairing wells, and condi- 
tions affecting yield. 
91 Acid treatment of wells. 
533. Conservation of field pressure. 
Jl Methods of maintaining back-pressure on wells. 
ll The gas/oil ratio and its significance as an index of 
production efficiency. 
a Forcing gas into the reservoir rock: repressuring. 
Bs Underground gas storage. (See also under 653.) 
3s Planning exploitation of fields to maintain uniform pres- 
sure decline. 
A Use of depth-pressure gauges in studying reservoir pres- 
sures. 
5 Productivity indices: fluid produced per pound loss of 
reservoir pressure. 
534. Reduction of surface losses of oil and gas, 
a Reduction of seepage losses. (See also under 648.) 
P Reduction of evaporation losses. (See also under 648.) 
a Reduction of natural gas leakage and waste about wells 
and from pipe lines. 
4 Economy in lease consumption of oil and gas. 
oS Fire losses: methods of preventing and combating well 
and tank fires. (See also under 648 and 978.) 
535. Water incursion in oil and gas wells, methods of prevent- 
g. 
B Methods of determining source of water entering wells. 
Ai Use of chemical analyses of waters. 
As Use of dyes in tracing underground flow of waters. 
Ad Study of fluid levels. bailing -tests, ete. 
14 Devices for obtaining water samples from wells. 
15 Use of devices for measuring electrical conductivity of 
waters. 
16 Plugging-off or drilling-out in stages. 
2 Methods of making casing repairs, replacements and 
additions to well equipment. 
a Methods of plugging wells to exclude bottom water or 
edge water in the lower portion of an oil sand. (See also 
under 444.4.) 
A Methods of plugging-off intermediate water in productive 
zones. 
S Edge-water encroachment studies. 
536. Application of vacuum to oil and gas wells. 
1 Vacuum pumps. 
B Vacuum gathering lines. 
B Air-tight casing heads and connections. 
A Operation and control of vacuum pumping systems. 
0 Efficiency and economy of vacuum pumping systems. 
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550. 
551. 


552. 
553. 
554. 


Application of compressed air or gas to the oil reservoir to 
increase reservoir pressure and promote recovery of addi- 
tional oil. 
Gas compressors. (See also under 516.65 and 515.5.) 
Gas transmission lines. (See also under 515.6.) 
Stuffing-box casingheads and connections for compressed 
gas. 
Operation and control of the gas-driving system: Marietta 
or Smith-Dunn system. 
Operation and control of the pressure-maintenance sys- 
tem, 
Operation and control of the pressure-restoration system. 
Other data on “secondary” systems of recovery involving 
injection of compressed air or gas into the reservoir rock. 
Flooding the oil reservoir rock with water to stimulate oil 
recovery. 
Effects of water flooding. 
Methods of applying the water-flooding process. 
Well patterns and well spacing; flooding systems. 
Water purification and conditioning. 
Control of water pressures and rate of flooding. 
Pumps used in developing high injection pressures. 
Pressure control of producing wells. 
Use of chemical reagents in flood water to increase 
recovery. 
The Soda Process. 
Other data on water flooding. 
Other methods and factors in the management and care of 
oil and gas wells and properties. 
Procedure involved in the abandonment of wells. 


540. Gathering and preliminary treatment of gas and oil. 


Storage at the well. (See also under 641.) 
Oil tanks. 
Oil sumps. 
Oil-gathering systems. 
Lay-out and design of the oil-gathering system. 
Pipe-line construction. (See also under 615.3.) 
Valves and-valve control for the oil-gathering system. 
Oil transfer pumps. 
Operation and control of the oil-gathering system. 
Gas-gathering systems. 
Lay-out and design of the gas-gathering system. 
Gas pipe-line construction. (See also under 623.) 
Valve and pressure control. 
Gas-line drips: separation of excess gasoline and water 
vapor from gas. 
Operation and control of the gas-gathering system. 
Separation of gas and vapor from oil: gas traps. 
Types of gas traps. 
Operation of oil and gas separators: pressure control. 
Location of traps with respect to wells and gathering 
lines. 
Principles of oil and gas separation. 
Stage-trapping. 
Separation of sand and sediment from oil. 
Dehydrating petroleum. 
Character of oil-water mixtures and emulsions. 
Gravity settling systems. 
Dehydrating by application of heat. 
Steam-heating systems. 
Hot-water demulsifying systems. 
Hot compressed-air demulsifying system. 
Direct heating of oil-water mixtures over furnaces. 
Electrical dehydrating methods. 
Principles of electrical dehydration. 
Electrical dehydrating equipment. 
“Petreco” treaters. 
Centrifugal dehydration. 
Dehydrating methods involving use of chemicals. 
Principles of chemical dehydration. 
Chemical reagents used in dehydration of petroleum. 
Tretolite compounds and methods of application. 
Filtration methods of dehydration. 
Types of filtration devices. 
Hay tanks. 
Other methods of dehydration. 
Other methods and factors pertaining to gathering and pre- 
liminary treatment of gas and oil. 


Mining or extraction of hydrocarbon substances through mine 
openings. 


Drainage of oil sands by underground mine workings. 
Drainage by drifts driven directly through the oil sands. 
Methods followed at Pechelbronn and Wietze. 
Drainage through controlled secondary bore holes. 
The Ranney oil-mining methods. 
Drainage through slots cut between mine openings. 
Mining or extraction of oil shales. 
Mining or extraction of bituminous sands. 
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Mining of natural asphalts. 


Mining or extraction of mineral waxes. 


560. Surface mining methods. 


Open-pit mining. 

By hand breaking and loading. 
By steam shovels. 
By other mechanical excavators. 

“Glory holes” with mill-holing. 

Quarrying. 

Placer mining. 

Dredging. 
Sluicing. 
Drift mining. 
Other surface mining methods. (Note: Drainage, ventila. 
tion, hoisting, etc., should be classified under 470 and 480 ) 
Underground mining methods. ‘ 

Under-hand stoping. 

Over-hand stoping. 

Shrinkage stoping. 

Square-set stoping. 

Top-slicing. 

Caving methods. 

Long-wall mining. 

Room-and-pillar mining. 

Other underground mining methods. 

Movement and treatment of solid hydrocarbons, oil shales 
and sands. (See also under 630.) ‘ 

Mechanical movement and transportation of solid hydro. 

carbons, oil shales, and sands. 

Railroad transportation. 

Gravity tramways. 

Aerial rope tramways. 

Monorail haulage systems. 

Belt and bucket conveyor systems. 

Haulage by tractors and trucks. 

Crushing of solid hydrocarbons, oil shales, and sands, 
Principles and theory of ore-breaking and crushing, 
Types of crushers (coarse breakers). 

Gyratory breakers. 
olls. 
Jaw crushers. 
Types of fine grinders and pulverizers. 
Stamp mills. 
Chilean mills. 
Ball mills and tube mills. 
Disk pulverizers. 

Screening and sizing of crushed solid hydrocarbons, oil 

shales, and sands. 

Retorting of oil shales and coals. 

Theoretical considerations underlying retorting of shale 

and processes involved in conversion of kerogen into oil. 

Physical variables involved in retorting and their control. 

Retorting methods. 

Dry retorting at atmospheric pressure. 

Dry retorting under vacuum. 

Retorting in the presence of steam. 
Hydrogenation in the presence of a catalyzer. 

Types of retorts. 

Condensation of crude shale oil vapors. 

Extraction of nitrogen products in shale retorting. 

Fuel and power development and application in retort- 

ing. 

Disposition of spent shale in retorting. 

Other factors involved in shale and coal retorting. 
Storage of oil shale, bituminous sands, and miscellaneous 
other solid hydrocarbons. 

Storage bins. (See also under 487.2 and 660.) 
Miscellaneous auxiliary plants and departments necessary in 
oil producing and related industries. 

Machine-shop equipment and methods. 

Forge-shop equipment and methods. 

Carpenter-shop equipment and methods. 

Sheet-metal-shop equipment and methods. 

Pipe-shop equipment and methods. 

Oxy-acetylene-welding equipment and methods. 

Electrical-shop equipment and methods. 

Other shops, shop appliances, and methods. 

Power plant, power distribution, and lighting. 
Transportation department. 

Motor trucks for use on the oil producing property. 

Water supply. (See also under 403.) 
Administrative and accounting offices. (See also under 
940.) 
Warehouse and purchasing departments, (See also under 
940.) 
Chemical, research, and testing laboratories. 
Engineering department. 
Other auxiliary plants and depaitments. 
Communication: telephone system. 
Fire protection system. 
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Tux Prrroteum Encinzer’s Conrmruous TABLES 
COMPOSITION AND PROPERTIES OF CEMENT SLURRIES 
Quantity of slurry Amount of water required, Daddedum, 
formed per sack, per sack Sp. gr. of 
, slurry 
| cu. ft. gal. cu. ft. gal. lb. Ib. per cu. ft. lb. per gal. 
;eeaes _ 
| 1.00 7.48 52 3.89 32.43 126.4 16.9 2.027 
| 1.04 7.78 56 4.19 34.92 124.0 16.6 1.988 
| 1.08 8.08 60 4.49 37.42 121.7 16.3 1.952 
| 1.12 8.38 64 4.79 39.91 119.6 16.0 1.918 
| 1.16 8.68 68 5.09 42.40 117.6 15.7 1.886 
| 1.20 8.98 72 5.39 44.90 115.8 15.5 1.857 
1.24 9.28 76 5.68 47.39 114.0 15.2 1.828 | 
1.28 9.57 80 5.98 49.89 112.4 15.0 1.802 
| 1.32 9.87 84 6.28 52.38 110.9 14.8 1.778 
1.36 10.17 88 6.58 54.88 109.5 14.6 1.756 
1.40 10.47 92 6.88 57.37 108.1 14.5 1.733 
1.44 10.77 96 7.18 59.87 106.8 14.3 1.713 
1.48 11.07 1.00 7.48 62.36 105.6 14.1 1.693 
1.52 11.37 1.04 7.78 64.85 104.5 14.0 1.676 
1.56 11.67 1.08 8.08 67.35 103.4 13.8 1.658 
1.60 11.97 1.12 8.38 69.84 102.4 13.7 1.642 
1.64 12.27 1.16 8.68 72.34 101.4 13.6 1.626 
1.68 12.57 1.20 | 8.98 74.83 100.5 13.4 1.612 
| 1.72 12.87 1.24 | 9.28 77.33 99.6 13.3 1.597 
| 1.76 13.16 1.28 | 957 | 79.82 | 98.8 13.2 1.584 
| | 
1.80 13.46 1.32 9.87 | 82.32 | 98.0 13.1 | 1.572 
1.84 13.76 1.36 10.17 | 84.81 | 97.2 13.0 | 1.559 
1.88 14.06 1.40 10.47 | 87.30 | 96.4 | 29 | 1.546 
1.92 14.36 1.44 10.77 | 89.80 | 95.7 | 12.8 1.535 
1.96 14.66 1.48 07 | 92.29 95.0 | 12.7 1.523 
2.00 14.96 1.52 11.37. | 94.79 94.4 12.6 1.514 
2.04 15.26 1.56 11.67. | 97 .28 93.8 | 12.5 1.504 
2.08 15.56 1.60 11.97 99.78 | 93.2 | 12.5 1.495 
| 2.12 15.86 1.64 12.27 102.27. | 92.6 12.4 1.485 
| 2.16 16.16 1.68 12.57 104.76 92.0 12.3 1.475 
| 2.20 16.46 1.72 12.87 107.26 91.5 12.2 1.467 
| 2.24 16.76 1.76 13.16 109.75 91.0 12.2 1.454 
| 2.28 17.05 1.80 13.46 112.25 90.5 12.1 1.451 
2.32 17.35 1.84 | 13.76 114.74 90.0 12.0 1.443 
2.36 17.65 1.88 | 14.06 117.24 89.5 12.0 1.435 
2.40 17.95 1.92 | 14.36 119.73 89.0 11.9 1.427 
| 2.44 18.25 1.96 14.66 122.23 88.6 11.8 1.421 
| 2.48 18.55 2.00 | 14.96 124.72 88.2 11.8 1.414 
| 2.52 18.85 204 | 15.26 127.21 | 87.8 11.7 | 1.408 












































OOO 0000000000000 0 0000000005000 05 0550555555065 5 lo 5 6555505550555 0 055 550 8880000000505 o 0 8080 050 ooo noon nnn 2 8 885585558856 S855 5555555555555 S SSS SESS SESS HS OSSSSSSSSSSSSSSSSSSSSSSSSOSSSESSSSS SESS SSSSSSSer 


THE PETROLEUM ENGINEER, March, 1939 




















HYATT ll Beonig 


58 


LESS Nc RRL REC AARNE «ge 


Pror - 
Dependable 
Bearings 



















GARDNER-DENVER 
POWER PUMPS 


are Hyatt equipped to guarantee 
uninterrupted performance and 


permanent operating satisfaction. 


Depend on Hyatt 


Long, smooth, dependable performance 
is Hyatt’s contribution to progressive 
equipment design and manufacture. 
You'll find Hyatt Roller Bearings 
doing their work of conservation in 
pumps, pumping units, rotaries, draw- 
works, engines, blocks, and swivels 
everywhere...running easily, accurately, 
and economically ... guarding against 


waste, wear, maintenance, replacements, 
and shutdowns. We point to their wide 
use today by leading equipment manu- 
facturers as further evidence of the fine 
performance of these dependable bear- 
ings. Hyatt Bearings Division, General 
Motors Sales Corporation, Harrison, 
N. J.; Chicago, Pittsburgh, Detroit 
and San Francisco. 
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Economy and Efficiency 



















Chapman NON-SLAM TILTING DISC Check Valves 


are setting new records under the 
toughest kind of service conditions. 


Radically different in principle from standard 
swing checks, these valves eliminate slamming 


and reduce friction losses about 75%. 


When open the “‘aerofoil’’ disc rides the flow 
without flutter, reducing wear which ordinarily 
means frequent replacement of hinge pins and 
bushings. 


Closing is quick but cushioned, with no hammer 
or vibration to strain the line or open up joints. 
The valve is drop-tight when closed, and it 
Stays light. 

Chapman Non-Slam Check Valves save trouble 
and maintenance expense. They are built in cast 
iron, bronze, cast steel or alloys to meet all service 
conditions, and for pressures from 150 to 1500 
pounds. 





Four Cost-Saving Advantages — 


1. Save frequent replacements. 

2. Close drop-tight — stay tight: 

3 No slamming or vibration of line. 

4. Reduce friction losses to minimum. 
Write for Bulletin 


Tue Cuapman Vatve 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 
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OTHER J & L STEEL 


PRODUCERS: 

J & L A.P.I. Casing, Tub- 
ing, Drive Pipe and Line 
Pipe in seamless and weld- 
ed—J & L A.P.I. Seamless 
Drill Pipe—J & L Integral- 
ey Drill Pipe—J & L 

ell and Spigot Casing— 

& L Seamless Boiler 

ubes—J & L Standard 
Pipe in seamless and weld- 
ed — Steel products for 
construction and mainte- 
nance. 














MUNCY- PENNSYLVANIA 


Jones & LAUGHLIN STEEL CORPORATION 


PITTSBURGH + PENNSYLVANIA 


FRICK-REID SUPPLY CORPORATION, Distributors 


Pittsburgh .. Tulsa Branches in Old and New Fields 
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BOILER FUEL GAS CONSUMPTION, CU. FT. PER BOILER HP.’ 
Higher Boiler efficiency, percent 
' heating 
value of 
gas, B.t.u. 35 40 45 50 55 60 65 70 75 80 85 90 
per cu. ft. 
| 800 119.6 104.6 93.0 83.7 76.1 69.8 64.4 59.8 55.8 52.3 49.2 46.5 
810 118.1 103.3 91.8 82.7 75.1 68.9 63.6 59.1 55.1 51.7 48.6 45.9 
820 116.7 102.1 90.7 81.7 74.2 68.1 62.8 58.3 54.4 51.0 48.0 45.4 
830 115.3 100.9 89.6 80.7 73.3 67.2 62.0 57.6 53.8 50.4 47.4 44.8 
840 113.9 99.7 88.6 79.7 72.5 66.4 61.3 57.0 §3.1 49.8 46.9 44.3 
850 112.5 98.5 87.5 78.8 71.6 65.7 60.6 56.3 52.5 49.2 46.3 43.8 
860 111.2 97.3 86.5 77.9 70.8 64.9 59.9 55.6 51.9 48.7 45.8 43.3 
870 109.9 96.2 85.5 77.0 70.0 64.1 59.2 55.0 51.3 48.1 45.3 42.8 
| 880 108.7 95.1 84.5 76.1 69.2 63.4 58.5 54.4 50.7 47 .6 44.7 42.3 
| 890 107.5 94.1 83.6 75.2 68.4 62.7 57.9 53.8 50.1 47.0 44.2 41.8 
| 900 106.3 | 93.0 | 82.7 | 74.4 | 67.6 | 62.0 | 57.2 | 53.2 | 49.6 | 46.5 | 43.7 41.3 
910 105.1 92.0 81.7 73.6 66.9 61.3 56.6 52.6 49.0 46.0 43.3 40.9 
920 104.0 91.0 80.9 72.8 66.2 60.7 56.0 52.0 48.5 45.5 42.8 40.4 
930 102.9 90.0 80.0 72.0 65.4 60.0 55.4 51.4 48.0 45.0 42.3 40.0 
940 101.8 89.1 79.1 71.2 64.8 59.4 54.8 50.9 47.5 44.5 41.9 39.6 
950 100.7 88.1 78.3 70.5 64.1 58.7 54.2 50.4 47.0 44.1 41.4 39.2 
| 960 99.6 87.2 77.5 69.7 63.4 58.1 53.6 49.8 46.5 43 .6 41.0 38.8 
| 970 98.6 86.3 76.7 69.0 62.8 57.5 53.1 49.3 46.0 43.2 40.6 38.4 
980 97.6 85.4 75.9 68.3 62.1 56.9 52.5 48.8 45.5 42.7 40.2 38.0 
| 990 96.6 84.6 75.1 67.6 61.5 56.4 52.0 48.3 45.1 42.3 39.8 37.6 
1000 95.7 83.7 74.4 67.0 60.9 55.8 51.5 47.8 44.6 41.9 39.4 37.2 
| 1010 94.7 82.9 73.6 66.3 60.2 55.2 51.0 47.4 44.2 41.4 39.0 36.8 
1020 93.8 82.1 72.9 65.6 59.7 54.7 50.5 46.9 43.7 41.0 38.6 36.5 
1030 92.9 81.3 72.2 65.0 59.1 54.2 50.0 46.4 43.3 40.6 38.2 36.1 
1040 92.0 80.5 71.5 64.4 58.5 53.7 49.5 46.0 42.9 40.2 37.9 35.8 
1050 91.1 79.7 70.9 63.8 58.0 53.2 49.0 45.6 42.5 39.9 37.5 35.4 
1060 90.2 79.0 70.2 63.2 57.4 52.6 48.6 45.1 42.1 39.5 37.1 35.1 
1070 89.4 78.2 69.5 62.6 56.9 52.2 48.1 44.7 41.7 39.1 36.8 34.8 
1080 88.6 77.5 68.9 62.0 56.4 51.7 47.7 44.3 41.3 38.8 36.5 34.4 
1090 87.8 76.8 68.3 61.4 55.8 51.2 47.2 43.9 40.9 38.4 36.1 34.1 
1100 87.0 76.1 67.6 60.9 55.3 50.7 46.8 43.5 40.6 38.1 35.8 33.8 
1110 86.2 75.4 67.0 60.3 54.8 50.3 46.4 43.1 40.2 37.7 35.5 33.5 
1120 85.4 74.7 66.4 59.8 54.3 49.8 46.0 42.7 39.8 37.4 35.2 33.2 
1130 84.7 74.1 65.8 59.3 53.9 49.4 45.6 42.3 39.5 37.0 34.8 32.9 
1140 83.9 73.4 65.3 58.7 53.4 49.0 45.2 42.0 39.2 36.7 34.5 32.6 
| 1150 83.2 72.8 64.7 58.2 52.9 48.5 44.8 41.6 38.8 36.4 34.2 32.3 
1160 82.5 42.2 64.1 57.7 §2.5 48.1 44.4 41.2 38.5 36.1 33.9 32.1 
1170 81.8 71.6 63.6 57.2 52.0 47.7 44.0 40.9 38.2 35.8 33.7 31.8 
1180 81.1 70.9 63.0 56.7 51.6 47.3 43.6 40.5 37.8 35.5 33.4 31.5 
1190 80.4 70.3 62.5 56.3 51.1 46.9 43.3 40.2 37.5 35.2 33.1 31.3 
1200 79.7 69.8 62.0 55.8 50.7 46.5 42.9 39.9 37.2 34.9 32.8 31.0 
1210 79.1 69.2 61.5 55.3 50.3 46.1 42.6 39.5 36.9 34.6 32.5 30.7 
1220 78.4 68.6 61.0 54.9 49.9 45.7 42.2 39.2 36.6 34.3 32.3 30.5 
1230 77.8 68.1 60.5 54.4 49.5 45.4 41.9 38.9 36.3 34.0 32.0 30.2 
1240 77.1 67.5 60.0 54.0 49.1 45.0 41.5 38.6 36.0 33.8 31.8 30.0 
1250 76.5 67.0 59.5 53.6 48.7 44.6 41.2 38.3 35.7 33.5 31.5 29.8 
1260 75.9 66.4 59.0 §3.1 48.3 44.3 40.9 38.0 35.4 33.2 31.2 29.5 
1270 75.3 65.9 58.6 52.7 47.9 43.9 40.5 37.7 35.1 33.0 31.0 29.3 
1280 74.7 65.4 58.1 52.3 47.6 43.6 40.2 37.4 34.9 32.7 30.8 29.1 
1290 74.1 64.9 57.7 51.9 47.2 43.3 39.9 37.1 34.6 32.4 30.5 28.8 
1300 73.6 64.4 57.2 §1.5 46.8 42.9 39.6 36.8 34.3 32.2 30.3 28.6 
1310 73.0 63.9 56.8 51.1 46.5 42.6 39.3 36.5 34.1 32.0 30.1 28.4 
1320 72.5 63.4 56.3 50.7 46.1 42.3 39.0 36.2 33.8 31.7 29.8 28 .2 
1330 71.9 62.9 55.9 50.3 45.8 42.0 38.7 36.0 33.6 31.5 29.6 28.0 
1340 71.4 62.5 55.5 50.0 45.4 41.7 38.4 35.7 33.3 31.2 29.4 27.8 
1350 70.9 62.0 55.1 49.6 45.1 41.3 38.1 35.4 33.1 31.0 29.2 27 .6 
1360 70.3 61.6 54.7 49.2 44.8 41.0 37.9 35.2 32.8 30.8 29.0 27.4 
1370 69.8 61.1 54.3 48.9 44.4 40.7 37.6 34.9 32.6 30.6 28.7 27.2 
1380 69.3 60.7 53.9 48.5 44.1 40.4 37.3 34.7 32.3 30.3 28.5 27.0 
1390 68.8 60.2 53.5 48.2 43.8 40.2 37.1 34.4 32.1 30.1 28.3 26.8 
1400 68.3 59.8 53.1 47.8 43.5 39.9 36.8 34.2 31.9 29.9 28.1 26.6 
| 1410 67.8 59.4 52.8 47.5 43.2 39.6 36.5 33.9 31.6 29.7 27.9 26.4 
1420 67.4 59.0 52.4 47.2 42.9 39.3 36.3 33.7 31.4 29.5 7 26.2 
1430 66.9 58.5 52.0 46.8 42.6 39.0 36.0 33.5 31.2 29.3 27.5 26.0 
1440 66.4 58.1 §1.7 46.5 42.3 38.8 35.8 33.2 31.0 29.1 27.3 25.8 
1450 66.0 57.7 51.3 46.2 42.0 38.5 35.5 33.0 30.8 28.9 27.2 25.7 
1460 65.5 57.3 51.0 45.9 41.7 38 .2 35.3 32.8 30.6 28.7 27.0 25.5 
1470 65.1 57.0 50.6 45.6 41.4 38.0 35.0 32.6 30.4 28.5 26.8 25.3 
1480 64.6 56.6 50.3 45.2 41.1 37.7 34.8 32.3 30.2 28.3 26.6 25.1 
1490 64.2 56.2 49.9 44.9 40.9 37.5 34.6 32.1 30.0 28.1 26.4 25.0 
1590 ~=—s|_s «B28 KAS 496 44.8 40.6 27.2 | 24.3 21.9 29.8 27.9 26.2 24.8 
1Evaporation equivalent to 34.5 lb. water from and at 212° F., rather than rated boiler hp. based on area of 
heating surface. 
After nomograpbic chart of Natural Gas Equipment, Inc., by permission. 
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A Coitiiete Line 


for Steam, Water, 
Air, Gasoline and 
Oil Service 





Fig. 2125 Fig. 427 
Y, to 3 in. V4 to 3 in. 
125 Ib. S.P. 150 Ib. S.P. 


200 Ib. W.0.G. 300 Ib. W.O.G. 


a (uit 


oe vera 





Fig. 771* 
Y4 to 3 in. 
200 Ib. S.P.. 300 Ib. S.P. 
400 Ib. W.0.G. 600 Ib. W.0.G. 


*Figs. 768, 771 and 1881 have renewable 
nickel alloy seat rings 1 in. and larger. 
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All patterns illustrated are also (itil) B= 
available with flanged ends. — & 











Fig. 1881* 

ESTABLISHED 1862 Y4 to 2 in. 

THE LUNKENHEIMER CE. 360 Ib, SP 

—= QUALITY’ 1000 Ib. W.O.G. 
CINCINNATI, OHIO. U.S.A. 
EXPORT DEPT sie sD ooason am NEW YORK 
BOILER LUBRICATING 
MOUNTINGS DEVICES 
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Large Group of Wells to be Directionally 
Drilled at Huntington Beach 


Surface space for derricks and tanks and underground 
right-of-way for wells had to be obtained before drill- 
ing could be begun 


By J.C. ALBRIGHT 


HE Southwest Exploration Com- 

pany recently contracted to drill 
§7 slant-hole wells along Ocean Boule- 
vard between Huntington Beach and 
Bolsa Chico Hunt Club, and began the 
first well about November 1, 1938. 
Additional wells may be drilled if the 
productivity of the sand warrants 
them. 

Directional drilling is no new ven- 
ture for operators in California, and 
Huntington Beach in particular, as sev- 
eral slant holes were drilled as early as 
1933, directed toward tideland reser- 
voits from the congested producing 
area around 17th Street. Derrick space 
was held at a premium in this closely 
drilled part of the Huntington Beach 
field, and many of the older slant holes 
were drilled on tracts situated inland 
from existing straight holes. The orig- 
inal slant-hole wells all are being 
pumped without any great difficulty. 
It is obviously impossible to erect der- 
ricks and drill these wells at Hunting- 
ton Beach from locations on the un- 
protected beach directly above the sub- 
marine structure, because the pounding 
of heavy seas would quickly demolish 
any equipment that could be erected 
at moderate cost. 


Two rows of wells were drilled sev- 
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eral years ago by the Standard Oil 
Company of California, one row just 
north of Ocean Boulevard and the 
other on the Pacific Electric right-of- 
way paralleling the beach. These wells 
were regularly spaced and most of 
them are being pumped by individual 
units. 

The agreement of the Southwest 
Exploration Company to drill 87 wells 
was contingent upon obtaining per- 
mission from the Standard Oil Com- 
pany of California to erect derricks 
and other equipment upon its property, 
where of necessity the derricks for the 
projected slant holes must be built. 
The first line of wells in the slant- 
hole program is located in line with 
the existing straight holes of the Stand- 
ard Oil Company of California, a nar- 
row right-of-way being set aside for 
each of the projected slant holes to 
be deflected seaward from the vertical. 
This right-of-way is a cylinder only 
100 ft. in diameter and the drill must 
be confined within these limits to pro- 
tect wells on the beach side of Ocean 
Boulevard. 


An engineer is always on duty so 
that drill pipe may be oriented into 
the hole when a whipstock or other 
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J. C. ALBRIGHT 


after participation in the World War, 
was drilling superintendent for H. J. 
von Hagen in North Texas area, 1919- 
1921—With the Noble Oil and Gas 
Company, Burkburnett, Texas, in the 
natural gasoline and refining depart- 
ments, from 1921 to 1923—Joined staff 
of the Dixie Gasoline Company in 
1923 and became Texas manager— 
Employed by Phillips Petroleum Com- 
pany in 1925 and was sent to New 
Mexico as special representative at 
Artesia where the company con- 
structed a natural gasoline plant— 
Made state representative by that 
company in 1926—Left Phillips in 
1929 and for a time operated as a 
consulting engineer, having offices 
at Brownwood, Texas—For last ten 
years has devoted practically all his 
time writing as a free lance for trade 


journals. 
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tool is being set to control the deflec- 
tion of the hole from the vertical. Sin- 
gle-shot surveys are made at definite 
intervals, less than 100 ft. apart, by 
lowering the instrument through the 
full-hole drill pipe and through the 
special bit into the open hole. The 
acuteness of the angle of deflection is 
controlled by the weight upon the bit 
and by the speed of the rotary table, 
after the direction has been established 
by the whipstock. A clinograph is used 
frequently to check the direction and 
angle as measured by the open-hole and 
inside single shot, so that no error, 
either in the angle of drift or in the 
horizontal deflection, will carry the 
tools outside the designated right-of- 
way. 

The plan includes three rows of 
wells, the first row bottomed nearest 
the shore line and the other two spaced 
farther out beneath the ocean. The 
first row is being completed before any 
action is taken upon the succeeding 
rows. The drilling rigs will be moved 
progressively westward until 29 wells 
have been drilled, if the zone is not 
defined earlier. When the first row has 
been drilled, the tools will be moved 
to the starting point and the next row 
started. The number of wells that will 
ultimately be completed depends upon 
the successful completion of the third 
group of 29 wells, which may indicate 
that a fourth row can be drilled within 
the productive structure. 

The equipment that is being used to 
drill these off-shore wells does not differ 


greatly from other tools generally em- 
ployed in California. As the first row 
of wells will be drilled approximately 
4300 ft., the weight of the tools and 
casing is not excessive and no unusu- 
ally heavy equipment is required. The 
derricks are all made of steel and are 
120 ft. high for convenience in coming 
from the hole, running testing instru- 
ments, landing casing, and setting 
pumping equipment after the well has 
been drilled to the oil-bearing forma- 
tion. 

The plan includes a central boiler 
battery of two units of three boilers 
each. These are the usual type of oil 
field boilers mounted on individual 
skid-type foundations, which in turn 
are set on concrete piers. Each boiler 
unit is complete and may be operated 
independently of the other unit, as 
each has its boiler feed tank and full 
complement of pumps and fuel regu- 
lators. Individual steam piping con- 
nects a steam header on the concrete 
piers beneath the smoke stack with the 
domes of the boilers. Blow-down pip- 
ing is connected to a similar header 
so sludge and waste may be discharged 
at a safe distance from the battery. 
Each boiler is securely strapped to the 
skid foundation by turnbuckles and 
hold-down bands, gates and flanged 
connections, so that any of the boilers 
may be moved without disturbing 
those in service. 

A series of concrete piers behind the 
line of derricks supports the main 
steam distribution header and all serv- 
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Battery of boilers mounted on skids 





Removable whipstock used to 
deflect hole 
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n oil well coring the name Elliott stands out preemi- 
nently as the pioneer and the leader. Elliott cored the 


first oil well on a commercial basis, using core drill- 





ing equipment of its own design and manufacture. 
Through the ensuing years Elliott has conducted a 
coring service to oil companies on a highly competitive 
basis, maintaining its position of leadership through 
the superior performance of its coring tools in all types 
of formations and under widely varying conditions 
of service. 

Elliott is the only major manufacturer specializing 
exclusively in core drilling service and the manufac- 
ture of coring equipment for its own use. Built for 
use and proved in actual competitive coring service, 
Elliott core drills assure maximum speed of pene- 
tration; high recovery of well formed cores in all 
formations; efficient, economical and dependable 
performance under all conditions of service. Detailed 


he PHO NE ER information and performance data will be supplied to 
an he interested operators on request. 


LEA BEE R_D ELLIOTT CORE DRILLING COMPANY 


4731 East 52nd Drive Los Angeles, California 
SINCE 1921 Export Office: 420 Lexington Avenue, New York, N. Y. 








Elliott Wire Line Core 
Drill and Drilling Assem- 
bly, with 3-Way and 4- 
Way Soft Formation Cut- 
ter Heads and Rock Type 
Cutter Head — Bulletin 

No. 37-W. 
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ice piping. Connection stubs and gates 
were welded to all piping so that each 
well could be drilled, serviced, and 
completed without the necessity of 
shutting-down any of the equipment 
to make connections. The main steam 
distribution header contains two ex- 
pansion loops, one at each end of the 
row of locations. Gates and lubricated 
stops control the flow of steam. 


A central pit was excavated, in which 
the drilling mud is conditioned, and a 
central pit is maintained for disposal 
of shale and other cuttings. Through 
one of the pipe lines laid upon the con- 
crete piers the conditioned mud is 
pumped to the drilling wells by a 
steam-driven pump installed on the 
bank of the pit. Two small pits are 
excavated at each drilling well, one 
to catch cuttings falling from the 
shale shaker and the other to contain 
mud that is circulated by the pumps. 
By using very small pits, the mud can 
be changed quickly if it becomes gas- 
cut or requires additional weight ma- 
terial to control gas. The small shale 
pits are cleaned frequently by a clam- 
shell bucket dredge, which is mounted 
on a tractor and can be moved from 
one location to another. Dump trucks 
haul the shale from the pits. When a 
well is completed these small pits are 
easily filled with surface soil so that 
the clean-up requires a minimum of 
labor and expense. 

A central battery of oil/gas sepa- 
rators and flow tanks was built, to be 
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Stack end of boilers showing turn- 
buckle tie-downs and steam headers 
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Steam, mud, and flow lines 








supplemented with others as drilling 


progresses. The separators are mounted 
on steel structures so that only slight 
pressure need be carried on the vessels 
and a correspondingly greater yield of 
gas may be sold to a nearby gasoline 
plant. The flow lines from the com- 
pleted wells are laid on the concrete 
piers, and are provided with connec- 
tions to serve future wells as they are 
completed. Initial potential production 
is 250 to 400 bbl. per day. 


The reservoir pressure is not sufh- 
cient to make the completed wells flow. 
A concrete pad is poured around the 
wellhead to support an individual 
pumping unit, which is installed as 
soon as possible after the drilling ma- 
chinery is moved from the well. After 
the well has been serviced and has in- 
dicated that it will produce without 


i 
difficulty, the derrick is cut pam . 


moved to the next location. 

All utilities except steam are Metered 
to obtain a complete record of the Vari. 
ous operations. The gas meter runs ate 
placed near the flow-tank battery, and 
are equipped with lubricated plug stops 
for switching lines and changing from 
one main or lateral to another, The of. 
fice meters are all grouped at one point 
for convenience in reading and chang. 
ing charts. 





Data on pumping these wells are not 
sufficient to give an overall picture of 
the difference between slant holes ang 
straight ones. Data on wells that have 
been drilled from the old locations in 
the congested area nearer the business 
district indicate that no more dif. 
culty is encountered in pumping slant 
holes than straight ones if compan. 
ble lengths of tubing and rods are con. 
sidered. It has been stated by producers 
who operate slant holes that the col. 
umn of fluid above the working barrel 
affords sufficient lubrication to retard 
wear on tubing and rods. In a few wells 
devices are used to rotate the rods a 
fraction of a turn on each stroke, 
and this rotation distributes the wear 
evenly around the circumference of the 
rods, but does not mitigate the wear 
on the tubing. Some flatly deflected 
wells that have been producing for 
three or four years in this area still 
produce through the original string of 
tubing. 
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Your operating executives, engineers, and 


technical men will study and compare 
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Determining Velocity and Volume of Oil in Pipe Lines 


By FRANK E. HANGS 


HIS chart should be helpful in making quick estimates in the 
following circumstances: 


Suppose a line scraper is started from a certain station through 
an 8-in. line having a flow of 20,000 bbl. per day or approximately 
840 bbl. per hour. How long will it take to reach the station 50 miles 
below? The velocity of the fluid is nearly 2.6 m.p.h., therefore it will 
take 50/2.6 = 19.2 hr. 


Again, when one grade of crude oil is pumped behind another grade 
it is desirable to know approximately how many bbl. of the first 
grade remain in the line. All one has to know is the length of the line 
and the size of the pipe to obtain a quick estimate. For example, given 
50 mi. of 10-in., read 26,000 bbl. 





Y 
uJ 

Hos = 
@ Ley © Z 

0-8 a 1-12 I 
y) - 0.9 — iu uw) 
ut Flo O -° rs > a. 
a x. o ff te 

. n/ 3+ 8 

a ul wW 4 
' 0. 0. 6+¢6 w 
w rae L. 
Z 20 * O 575 “a 
S| PF 
- oe - z 4-4 S 
& bs0 Z | & 

a I S 34-3 O 
L =e O [ow 
) / 5.0 ‘4 272 Y) 
2 ae. & 
ul +} Ww 
jt +70 % 

8.0 

E 9.0 

10.0 





72 


80,600 — 


70,000 {3000 
 y, 
60,000 4 


— 


50,0004_ 


as 


q 


qT 


3 


40,000 — 


ve. Teee 


33 





700 
600 


re 
oa 
8 


—aae ee 


500 


i 
T 


10,000 _ 
9,000- 
8000-4 
7,000— 


qT 


| 
Ww 
o 
o 


T 


6,000 


5,000 — 


TTT 


4,000— 


3000-4 


100 
90 
60 


70 


BARRELS PER Day @® 
| 
BARRELS PER HouR ® 
VoLUME IN Pipe - BARRELS @ 


r..r . yee 


2,000 — 
4 


+ 


| 


60 


50 


a a 


. ee 


1,000 _ 
900 + 
4 
800~ 


40 


700 — 


600— 
a 





THE PETROLEUM ENGINEER, March, 19% 
































Illinois Basin | 
Section | 
featuring + ~ | 


Drilling and Production Methods | 
New Refining Facilities 
New Pipe Line Construction 

Repressuring Projects | 
Natural Gasoline Plants 








Pertinent Facts About 
| Illinois 


Fifth ranking state in crude oil production 
Daily average production, 158,050 bbl. 
| Percent of total U. S. production, 4.77 
Number of major pipe lines in area, 5 
Number of new refineries in area, 5 
Number of new fields discovered since April 20, 1936—24 
Total footage drilled in new fields to end of 1938—5,677,932 
Summary of drilling activity in new fields, March 1, 1939 
Producing wells, 2600 
Dry holes, 198 
Rigs standing, 128 
| Rigging-up, 40 
| Locations, 29 
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HE advance of Illinois during the 





month of February from seventh 
to fifth place in the rank of oil-pro- 
ducing states accentuates the impor- 
tance of developments in the state and 
stimulates the interest of men in the 
oil industry elsewhere. For the benefit 
of those who are only now becoming 
interested in Illinois activity, the re- 
view of more recent developments will 
be prefaced by a brief description of 
the history of Illinois as an oil-produc- 
ing state. 


Historical Background 


“Briefly, the history of the oil and 
gas production in Illinois may be con- 
veniently divided into three periods: 
(1) Prior to 1905, the year produc- 
tion began in the Southeastern Illinois 
field; (2) 1905-1934, a 30-year period 
during most of which oil production 
and interest in future possibilities con- 
tinued to decline; (3) 1934 up to the 
present, during which one of the 
largest leasing plays in history has 
taken place, and in which the com- 
paratively new method of structural 
exploration, the reflection seismograph, 
has played a leading part. 

“During the first of these three pe- 
riods (up to 1905) oil and gas produc- 
tion in Illinois was small and insignifi- 
cant as a factor in the national econ- 
omy. The Litchfield pool, in which de- 
velopment began in 1882, was the first 
in the state to yield oil in commercial 
quantities. The Sparta gas field was 
also developed during this period. 

“During the second period the dis- 
covery and development of the South- 
eastern Illinois field brought Illinois 
into the front rank of oil producing 
states, and in the years 1908 to 1910 
it was exceeded only by Oklahoma and 
California. In the year 1908, Illinois 
produced 19 percent of the nation’s 
total oil. Ever since 1910, with a few 
exceptions, there has been a decline in 
the annual production from year to 
year. New fields were discovered in 
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Summary of Events 





Earlier activity raised Illinois to third place among oil-producing 


states in 1908 and 1910 





the western part of the state and some 
extensions were found to the produc- 
ing area of the Southeastern field, but 
none of the new discoveries were of 
the same order of magnitude as the 
Southeastern field itself. For that rea- 
son the history of the production of 
the whole state has been largely that 
of this one field which has produced 
97 percent of the state’s oil up to date. 

“The most intensive drilling in the 
Southeastern Illinois field was largely 
in the five-year period 1905-1910. 
About 1910 interest shifted to new 
major fields in Oklahoma, and for more 
than 20 years Illinois received scant at- 























H. LEE FLOOD 


Illinois as present is one of 
the industry’s most active areas 
and in recent months has ad- 
vanced from the eleventh to the 
fifth ranking state in crude oil 
production. 


This group of articles covers 
drilling and production methods, 
repressuring projects, natural 
gasoline manufacture, pipe-line 
and refining facilities in the 
active Illinois Basin Area. The 
author, H. Lee Flood, associate 
editor, The Petroleum Engineer, 
spent a few weeks in the field 
gathering information first-hand, 
from which the articles were 
written. 























tention from the i 
The greater part de Hse 

‘ Ploratory 
drilling in these years was confined » 
the marginal areas of the basin, Under 
current theories of oil migration the 
deeper parts of large structural basins 
were considered unfavorable areas be- 
cause it was thought that any oil once 
present had migrated out towards the 
edges. However, the discovery of im. 
portant oil production in the cente 
of the Michigan basin in 1928 showed 
this theory to be erroneous and thi 
the central part of the Illinois basin 
ought to be regarded as prospective oil 
territory if favorable local structure 
are present. The problem then became 
how to find the areas of favorable 
structures.’” 

Credit for the new developments in 
the Illinois Basin should be given 
equally to the Illinois Geological Sur- 
vey and to the Pure Oil Company. 
That company discovered the produc- 
tion in the Michigan basin and it was 
through the work of the Illinois Geo- 
logical Survey, working in conjunction 
with the Pure Oil Company, that at- 
tention was first directed to the poss- 
bilities of finding oil in the Illinois 
Basin. 

“We are indebted to the State Ge- 
logical Survey for its work in publish- 
ing the results of drilling in the old 
area and forecasting prospective term- 
tory in advance of the drill. . . Follow- 
ing the discovery of oil in Michigan in 
1927, the Geological Department of 
the Pure Oil Company became inter- 
ested in the Illinois basin and for th 
first time became acquainted with the 
staff of the Illinois Geological Survey. 
As a preliminary study, a cross-section 
was prepared from Lawrenceville 
St. Louis. The published logs of old 
wells were used for this section. It 
showed a disturbance in the area be 
tween Flora and Olney. This suggested 


1*Recent Developments in Illinois Basia and 
Their Significance,” presented by Alfred H. Bel 
at the Fifth Annual Conference of Illinois 
ana Petroleum Association, May 29, 1937: 
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structural feature was not given great 
weight because there was a chance of 
error in the logs. It, however, was a 
clue which led to the reconnaissance 
torsion balance survey made in 1930. 

_. The work was discontinued before 
the north end was completed. The suc- 
cess of the reflection seismograph in 
Oklahoma and Texas led to a survey 
by that method in Illinois during 1935 
and 1936. The seismograph work 
checked the existence of a structural 
disturbance running across Wayne, 
Richland, and Jasper counties. Drilling 
has so far confirmed the geophysical 
work.” 

Thus, the work of the Illinois Geo- 
logical Survey coupled with the inter- 
est of the Pure Oil Company after the 
discovery of oil in the Michigan basin, 
large geosyncline similar in many re- 
spects to the Illinois basin, led to the 
explorations that preceded the discov- 
ery of the new fields. 


*Theron Wasson, Chief Geologist, Pure Oil 
Company, speaking before the Fifth Annual Min- 
eral Industries Conference at Urbana, Illinois, 
October 8 and 9, 1937. 
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Leasing Campaign 

The assembly of a 250,000-acre 
block by the Pure Oil Company in 
April, 1936, marked the beginning of 
a mad scramble for leases, which has 
only recently subsided because there is 
very little open acreage remaining. The 
Pure Oil Company being interested 
primarily in Wayne, Clay, and Rich- 
land counties, the Carter Oil Company 
centering its leasing activities princi- 
pally in Fayette and Effingham coun- 
ties, and The Texas Company assem- 
bling most of its leaseholds in Marion 
County, but also interested in Fayette, 
Wayne, and Richland counties, the 
other companies and lease brokers were 
compelled to take what they could and 
to base their hopes on the discovery of 
additional pools and fields. 

Many of the large blocks of acreage 
were obtained at the low prices of 10, 
15, or 20 cents per acre before drill- 
ing was started. With the influx of 
lease brokers, who realized the poten- 
tialities of the Basin, the prices sky- 
rocketed, making it necessary to pay 





Townlot production in a part of the Centralia field; refineries in upper left corner 






























Preceding Illinois Boom » » » 


as much as $100 an acre in order to 
fill-in where the interest was keenest. 

Many peculiar situations have arisen 
in connection with the development of 
small tracts by independents flanked on 
all sides by large companies. In the 
Salem field and in the Loudon area 
there are a number of these tracts. The 
small tracts are either roadways (farm 
lanes) or strips of land found to be not 
included in the description of the leases 
covering the larger adjoining plots of 
land. Closely spaced wells on these 
tracts have required double the num- 
ber of wells as offsets, in some in- 
stances, by the leaseholders on both 
sides of the strips. Many persons have 
wondered how these discrepancies in 
land descriptions were discovered or 
why the land departments of the large 
companies failed to check the descrip- 
tions more closely. It is not generally 
known that many of these tracts were 
disclosed to the small operators by 
aerial maps. A set of these maps would 
be obtained and scanned carefully for 
any evidence of irregularities in fence 
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lines or hedge rows. In this way many _ prohibitive both from a time as well ana. It is possible that renewed in 


of the tracts were quickly and easily as a cost standpoint. est in Illinois leasing wil] follow : 
detected. To have checked descriptions Leasing activities have shifted in re- | much acreage is surrendered b “a 
against actual land measurements cent months from the Illinois Basin to _ large companies during 1939. “ the 
would have been a tremendous task, the area adjacent to Evansville, Indi- the companies are in st of 


4 position now to 
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(Courtesy Mid-Continent Map Company, Mattoon, Illinois) 


Map of Illinois Basin showing new fields and concrete highways 
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| | Total well completions as of: 
| 1937 1938 1939 
Ort. 8 | Nov. 8 Nov.30| Dee. 31] Feb. 2 |Mar. 3) Apr. 5 Mav 4 |May 30) June 30) Tuly 31]Aug.31|Sent. 28] Ot. 31 | Nov. 29] Des. 31 | Jan. 31 
Dateof | « 2 2 2 z 2 2 2 2 2 2 2 2 2 2 2 = | 
pa, coon | weve 13) 1) 3] 13) 13 TEL TEL El El 1] le] le] lel 12) let lel li 
#) 2) S| 2] 2] 8) S] f) S| 8) S| 8) SF] 8) S| 8] S] 8) S| 8] FS) 8) Sl sl Sl sl Sl sl Sl el Si sl ele 
S| <| e] =| | |] =e} || Sl || =e] || El |] El S| El Sl Sl Sl SL SL EL SL SlLSlSlSlSelelslei els 
Si & =| < = = = = =| < =| <— S| < =i < Si < =i< =i =< =i = s =a s <= s = s a 3 = 
SZ] >| Sl] > el Sl el El el Flel le E el Fl pl El a E 3 : > > 
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aaa Marion... Jan. 27, 1937| 54| 12| 76| 14] 85) 16] 93| 18] 96] 19] 98| 20] 99] 20/100] 20/100} 20/102] 20|103| 20/109] 20! 112] 20] 113] 20] 115] 20] 115] 20) 1151 20 
Ciay City. wayne. ...|Feb. 26, 1937| 41] 3] 59] 4] 70] 4] 78] 7| 86| 7| 93} 8] 95] 9) 97] 9]100) 10/111] 12/123] 13/143] 14] 168] 15] 194 15] 200] 15| 222] 16] 228) 17 
Cay ane me. Mar. 41937] 3] 1) 2] 1) 2) a) 2 a) 2 a 2 a} 2 af 3 at 4} of of 3l 7] 6] 8! 6] 12] 61 16] 6| 20] 6| 25] 6| 281 6 
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ieee. .--- Dec. 16, 1937]... .j..fe.-J-..] 2) Of 2} Of 2} of 4) of 6} 0} 13) 0} 20) 1) 35] 1] 66] 3] 129) 7| 255] 14] 348] 18] 501] 25] 577] 26 
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Twp., Wayne. ... Sept, 14, 1938}. ee ee Ne 1o nyo yo 40 240 
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Sorento, Bond. ....-.. Dec. 13, 1938}. . dee} HO iO 
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Note: Totals as of Feb. 28, 1939, all new fieids, producing wells 2600, dry hoies 19s. 
judge accurately the amount of money with the aid of micropaleontology, The Rise in Illinois Production 
in annual lease rentals that can be eco- these men are developing some valuable An idea of the importance of the 
nomically justified in their develop- data pertaining to regional problems of new fields as a factor in Illinois pro- 
ment programs. Many companies may stratigraphy, sedimentation, and struc- duction may be gained from the fol- 
use the cancellation of leaseholds to ture. lowing table: 


advantage in preparing their tax re- 
ports. In any case, it is possible that 
their holdings in certain areas will be 
reduced materially during the coming 
12 months. 


Geological and Geophysical Activity 


It has already been noted that the 
reflection seismograph played an im- 
portant part in the Pure Oil Com- 
pany’s decision to drill in the Illinois 
Basin for oil. This method, more than 
any other method of geophysical ex- 
ploration, has continued in use by the 
major companies active in the Basin. 
During the last two years, the number 
of seismograph parties operating in II- 
linois has varied from 7 to 16, the av- 
erage being about 12. Numerous core- 
drilling crews have been employed in 
test drilling. Magnetic and gravity sur- 
veys are used to a minor extent, prin- 
cipally in indicating broad structural 
trends. Some companies are depending 
on electrical logs to make structure 
correlations. 

There are more than 100 independ- 
ent and company petroleum geologists 
now studying and investigating the 
geology of the Illinois Basin. Using 
drilling logs and by a study of samples 
and cores, interpreting their findings 
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An example of farm-lane drilling in 
llinois Basin. Well in center being 
driled by core-drilling outfit has 
occasioned the two offsets 
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A typical rotary drilling rig used 
in Illinois 

(Photo courtesy Oil Well Supply 
Company) 
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Chronology of Field Development 
The tremendous increase in Activity 
in the new Illinois fields is indicated by 
the following summary: ‘ 





——__ 
Total | 

comple- Avg. foo! 

tions in d | tage 

new fields _ drilled 


During 1936 9 
During 1937 447 
During 1938 2,541 











The number of dry holes drilled in : 


: mately 310, having a probable addi- defining the new fields, as of Jan 
Production, thousand bbl. tional production of 17,580 bbl. per 31, 1939, is summarized in the follow. 








| l day. Summarizi the a imate ing table: 
y= os y arizing, € approxim g 


| fields | fields daily production from the new fields as 


1936 (12 months)...| 41 | 4,434 75 of January 31, 1939, is: | 
| 
| 





1937 (12 months) |} 2,884 | 4,542 

1938 January. . ( 319 o te 
February. . 330 } . : 
March ¢ 412 ; Number |Total daily |  “ dry holes! producing 
April... | 1,061 | 327 38 of wells |production, wells, 
May.. ,076 264 ; (bbl.) 
June.. 9: 369 6 . - —_—— 
July... | 1,28 358 ,642 Le connected to pipe line. 2,104 
August.... | 1,6 371 2,062 Yells not connected to pipe vi li i 
September 2,1$ 359 | 2,553 ) | 310 17,580 mat re - | $ ~ 
Octuber. . . 2431 | 337 2,768 = Sasa | Spaaee Patoka 5 rH , 
November 2,723 345 : } 2, | 134,¢ a a7g | on (| 
December 3,588 393 | Other fields —_— i 

Total 18 fields? 2,404 





| ll 
=" dry hl 
0 


percent 


= 
aan Salem. 575 | 29 
| 116,760 Loudon. . 53 | 4 : 














1938 12 Months....| 19,645 | 4,284 . 
1939 January... 4,044 | 297 : siete 

February 4,000* = _235* | Production and other data on ¢ “ a !Within 4 mile of production. 
*Estimated. two most important fields in the Basin 224 fields are reported as of Jan. 31 but six have been 


ree excluded from above summary because they are less 
are tabulated as follows: - ame gto leg 





























Daily production (bbl.) Cumul. 
Date of | Number of | prod. from Approx. 
discovery wells, Total | Average field, proven 
Jan. 31, 1939 | per well |Dec. 31, 1938) acreage 





As a matter of record, the table on 
page 77 has been prepared showing the 
development of each of the 24 new 
fields by month. 


\Dec. 16, 1937 577 | ~—«-24,230 42 | 1,891,635 | 
July 6, 1938 575 59'230 103 | 2.804.964 | 














Gross deliveries to pipe lines during 
January, 1939, are estimated at 3,619,- 
250 bbl., an average of 116,760 bbl. 


per day, from 2104 wells—an average 








daily production of 55.5 bbl. per well. 
The total number of producing wells 
in the 24 new fields on January 31, 
1939, was 2414 so the number of wells 


not connected to pipe lines is approxi- 
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A light drilling rig in Loudon field. 
Corduroy roads like the one in the 
foreground are "standard" equip- 
ment in the Illinois Basin 


(Photo courtesy L. W. Breeden, 
Carter Oil Company) 
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In Illinois, as in all other fields, where 
well servicing operations at times have 
practically ceased due to long periods 
of mud, Allis-Chalmers well servicing 
units have been the one piece of equip- 
ment that could be depended on to get 
the job done in its customary manner. 

One oil company that will not tol- 
erate inactive equipment or suspension 
of work because equipment won’t get 
through has proved that it is eco- 
nomical to use Allis-Chalmers units. 
They have approximately a hundred 
A-C units in Illinois alone. 

It will pay you to consider Allis- 
Chalmers high-speed winch tractors, 
skid winches, and power engines. 
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P 111.23 
P 420, 
P 450, 
Aerial view of wells on the Sel 
Road (the Black Top), 
Salem field 
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Trend is toward decrease in 
weight and size of equip. 
ment — Slim-hole drilling 

gains in favor 


Drilling and Completion Methods 
In the Salem Field 


RILLING in the Illinois Basin in 
general, and in the Salem field in 
particular, has been placed more firmly 
on a competitive basis than is usual 
where most of the drilling is contract- 
ed and many drilling companies want 
and bid for the business. Very few com- 
panies are operating their own rotary 
rigs. Most companies depend upon con- 
tractors to supply everything except 
the casing, cement, and other materials 
that become a part of the permanent 
well equipment. 

The custom varies, of course, among 
the different companies. Some provide 
and erect the derrick but generally the 
contractor provides his own derrick. 
Digging of slush pits may or may not 
be included in the contractor’s work. 
The going price for drilling only is 
$2.50 to $3.00 per foot for hole in 
which to land 7-in. O.D. casing. 


Moving Costs 


The cost of moving, where the drill- 
ing time is no greater than it is in the 
1500-ft. to 2000-ft. holes being drilled, 
is a large part of the total cost. This 
cost may be paid by the company if 
the expense exceeds some nominal 
figure but this practice is more com- 
mon in areas other than the Salem field. 
There the contractor usually must 
stand the entire cost of moving. There 
has been some talk of fixing a price of 
about $400 for moving, the company 


80 


absorbing any expense above that 
figure. At the present time, however, 
there seems to be an understanding be- 
tween the companies and the contrac- 
tors that any losses incurred in moving 
during the winter months will be off- 





set next summer by maintaining the 
per foot price so as to enable the con- 
tractor to balance over a year’s time. 

It is never easy to figure very far 
ahead what expense may be incurred 
in a specific move during the winter 
months. If the ground remains frozen 
during the move, little trouble is en- 
countered. If it is alternately freezing 
and thawing, as it usually is, a 2-mile 
move may require as much as 18 miles 
of travel in order to skirt a particularly 
bad section of road. One recent move 
of only 3 miles cost the contractor 
$1460. Another move is reported to 
have cost nearly $2000. 

Many of the companies, particularly 
those absorbing moving costs over and 
above a set figure, were guided solely by 
the index of moving costs in deciding 
which rigs to drop in the recent gen- 
eral curtailment of drilling activity in 
the Basin. The heavy equipment first 
brought into the area is automatically 
being weeded-out in favor of the light- 
er, portable outfits, which are se much 
easier to move. 


Slim-Hole Drilling Gains in Favor 


The general trend in the design of 
drilling equipment during the last few 
years has been toward heavier, stronger 

(Continued on Page 83) 
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Flowing well in Salem 


field 


THE PETROLEUM ENGINEER, March. 19% 








nn, 


—_—- oe eae 2a aan 


aVille 


a 


hdl 


of 


er 











(Continued from Page 80) 

parts that will drill deeper and will 
withstand the greater pressures encoun- 
tered. The need for such equipment has 
been stimulated particularly by the 
deep development on the Gulf Coast 
and in California. 

In contrast with this trend, equip- 
ment companies and oil companies in 
the Illinois Basin are devoting more 
study to a decrease in weight and size 
of equipment than to any other single 
phase of development. Shallow depth, 
moderate pressure, the extended rainy, 
muddy season, and the relatively small 
production per well have made it im- 
perative to reduce overall drilling cost 
to a minimum by the use of light- 
weight drilling equipment and casing. 

In line with this trend, operators are 
evincing more interest in slim-hole 
drilling using light, portable or semi- 
portable drilling rigs te drill a small 
hole adapted to casing of small di- 
ameter. These smaller, unitized rigs 
employ a 2'4-in. or 3'4-in. external- 
flush, internal-upset drill pipe and drill 
a hole 6 in. to 7% in. in diameter, in 
which 44-in. to 5\%4-in. O.D. casing 
is set. Slim-hole drilling is probably 
used more extensively in the Salem field 
than in any other of the new areas in 
Illinois. 

Increased interest is being shown in 
the use of core-drilling rigs as an eco- 
nomical means of drilling these small 
holes. Considerable attention was 
centered recently on a 3000-ft. hole 
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Progress record of well drilled in 


Salem field 
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drilled by a core-drilling machine. This 
test well, drilled to the Devonian, is 
the deepest yet drilled by a machine of 
this type in the Illinois Basin area. The 
well was drilled by James W. Menhall 
and Company, on the Illinois Central 
Railroad right-of-way just north of 
Sandoval, Illinois, in section 8-2n-le, 
Marion County. The machine that 
drilled this test employs a 55-ft. mast, 
raised and lowered by twin hydraulic 
cylinders. The mast, engine, draw- 
works, and rotary head are mounted on 
a trailer. The slush pump and its engine 
are placed at one side of the drilling 
unit. 

Core-drilling machines have the ad- 
vantages of low moving cost, brief 
time for rigging-up and tearing-down, 
and no expense for a derrick. Disad- 
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Center well is drilled in a farm lane. 
The two flanking wells were required 
as offsets 
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vantages are the slower rate of drilling 
and longer time required to make a 
trip by 40-ft. stands of drill pipe. 

The drilling record of a typical slim- 
hole well in the Salem field is presented 
to show not only the log of the forma- 
tions in the well but the speed of drill- 
ing, the number of bit changes re- 
quired, and other information that is 
of interest in this type of drilling. It 
should be mentioned that the larger 
bit was used to a depth of 525 ft. to 
provide a larger hole in case a coal 
mine was encountered, as this well was 
drilled in the area where there are old 
abandoned mines. 


The first wells drilled by some com- 
panies were as large as 11 in. in di- 
ameter. The tendency is very definitely 
towards smaller hole and casing. One 
company standardizes on 83/4-in. hole 
for 7-in. O.D. casing, another on 774 - 
in. hole for 6-in. casing, and another 
on 6'4-in. hole for 4'4-in. O.D. cas- 
ing. Whether tool joint and drill pipe 
abrasion has been inczeased because of 
greater velocity of the circulating fluid 
through the decreased annular space in 
a smaller hole is hard to say. The fact 
that the trend to smaller holes has been 
accompanied by the use of drill pipe of 
smaller diameter suggests that this 
possible explanation of excessive Wear 
does not carry much weight. 

There is much discussion of the rela- 
tive merits of small and large slush 
pumps. Many of the arguments, pro 
and con, attempt to correlate velocities 
and volumes of circulating fluid with 
cleaner and therefore better bit action 
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(Map courtesy Midcontinent Map Company, Mattoon, Illinois) 
Map of Salem field showing completions to March |, 1939 
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FAIRBANKS-MORSE Mode’ 35-2 DIESEL 


On the most difficult jobs in the oil country, peak torque capacities (for hoisting or emer- 
Fairbanks-Morse Model 35-E Diesel Drilling gencies) than any other engine. 


Engines have set a new standard of drilling The simple two-cycle design eliminates the 
flexibility and money saving economy. air inlet and exhaust valves with their complex 
Combining the full advantages of the heavy- train of parts, all subject to wear. It further pro- 


duty slow speed engine with the portability of vides smooth operation and excellent fuel 
the automotive type engine, the Model 35-E economies. Several sizes of mechanical and 
Diesel has the lowest piston speeds and lowest electro-mechanical drilling rigs using Model 
mean effective pressure of any engine offered 35-E Diesels are now available. Consult your 
for rotary drilling service. In addition, exclu- nearest Continental representative for com- 
sive back-flow scavenging permits higher plete information. 


THE CONTINENTAL SUPPLY COMPANY 


General Offices @ Dallas, Texas 
Export Office: CONTINENTAL EMSCO CoO., Inc. 





30 Rockefeller Plaza New York City, N. Y. 
Representatives: 
LONDON . . . TRINIDAD ... MARACAIBO . . . TAMPICO .. . BUENOS AIRES 
nois) 
1939 
“SERVING THE OIL AND GAS IND 
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Model 35-E 6 cylin- 

der Diesel on pump 

drive of JM Drilling 
Rig 








Cut-away view showing 
air passages and back- 
flow scavenging arrange- 
ment. Note simplicity with 
absence of intake and 
exhaust valves. 
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on the one hand and increased wear of 
the pipe and joints on the other. There 
appears to be a tendency toward the in- 
creased use of smaller and lighter 
pumps. 


Very little commercial mud is used. 
In most wells 15 to 25 sacks is suf- 
ficient. A few sacks are added as the 
hole is spudded and drilled to set the 
conductor string. Thereafter, mud is 
usually not added until the well has 
been drilled to a point just above the 
productive zone. There is very little 
tendency for the Mississippian and later 
formations to cave or to lose circula- 
tion. It is reported, however, that in 
the wells that have been drilled deeper, 
the Trenton and other Ordovician for- 
mations were found to cave badly. 


Rock bits are used almost exclusively 
in rotary drilling in Illinois. Most of 
the drilling contractors express no dis- 
satisfaction whatever with the footage 
obtained per bit. It is believed that the 
overlying formations are somewhat 
harder and tougher to drill than is 
usual elsewhere, but under these con- 
ditions the bits hold-up as well as could 
be expected. One contractor reports 
that he uses three or four bits per well 
in the Salem field in drilling to the 
Benoist (1750 ft.). The usual number 
is four to seven, however. The differ- 
ence, as usual, depends on the partic- 
ular hole and upon the individual con- 
tractor’s or driller’s practice. In some 
wells a shortage of water necessitated 
conservation of circulating fluid so that 
as a consequence bit wear was exces- 
sive. 
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Progress record of well drilled in 
Salem field 





Tool Joint and Drill Pipe Abrasion 


There is much comment concerning 
a decrease in the life of tool joints in 
Illinois drilling. Whether the footage 
drilled is actually less than in the Mid- 
Continent or elsewhere is difficult to 
determine because the problem has re- 
ceived very little special study. The 
excessive wear on tool joints may result 
from the doubtful practice of carrying 
the entire weight of the drill pipe on 
the bit. This practice, which tends to 
cause the drill pipe to flex in the hole, 
has undoubtedly aggravated the wear 
and tear on the tool joints and, to less 
extent, on the drill pipe. Although 
recognizing this fully, most contrac- 
tors, owing to the pressure of compe- 
tition, continue to sacrifice their steel 
by using excessive bit pressure in the 
fallacious belief that faster drilling 
speed will result. One contractor in 






Lowering torpedo into the hole jn 
making a survey on well of The 
Texas Company 
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particular began the practice by t 
ing in shorter and shorter drilin 
times. Others were forced to folloe 
suit, to satisfy the companies’ . 
tence that their wells be completed 
quickly. Recently this race for 5 r 
has abated somewhat because the com. 
panies are enforcing more stringent re. 
quirements concerning straight-hole 
drilling and are running directional 
surveys to restrict the inclination to 
maximum of one degree. The incling. 
tion is carefully controlled particularly 
in the wells drilled as close offsets to 
the farm ‘ane or “strip” wells, as ; 
safeguard against possible future |iti. 
gation b:sed on claims that crooked 
holes have tapped the reservoir “across 
the fence.” 


insis. 


In addition to the practice of carry. 
ing less weight on the bit, which re. 
sults in much less wear on the tod 
joints, other methods have been tried 
in an effort to reduce the tendency to 
wear. One company has tried using a 
heavier drill stem to obtain the desired 
weight just above the bit. Thus, bit 
pressure is obtained but the drill pipe is 
held in tension as it should be. Several 
companies have experimented with 
building up worn tool joints, using 
various hard metal facings to enable 
the tool joint to resist the abrasive ac- 
tion of the formations. This practice 
of facing the tool joint surface, a- 
though fairly successful in increasing 
the amount of use obtained from the 
joint, has not been and probably will 
not be used extensively because of the 
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six 1800 ft. Rotary Holes-32 days 


* * This SHAFFER MODEL 250 Portable 
p linols Drilling Unit drilled 6 Rotary holes 
iit = = # in 32 days elapsed time in Illinois. 


3778 ft. of 
8°/s in. Hole.. 





peed 

= l4*%% Days 
ona . oy 

; in Kansas 
ina. 

larly This Unit drilled 3778 feet of 
8 to 85," hole in Kansas in 1444 
as 3 days under the surface pipe. 
liti- This time includes circulating 
oked and setting 3900 feet of 7" 
— View of Model 250 Unit with Guards removed, showing details of construction casing. 

arry- 

2 lyi FER MODEL 250 (Skid T 
{with the SHAF (Skid Type) 
‘ ling Unit 

2 Portable Rotary Drilling Unt 

» DI 


ipe is re — 
vel | The compact arrangement of Power Units, transmission and 


re drawworks incorporates this complete unit in two truck loads. 


nable | It ig readily adaptable to installation of any make of gas-gaso- 


oe line, Butane or Diesel, Dual engines, requiring no alteration in 





, l- } mounting construction. ADDITIONAL SIZES 
asin 
r levers for operating all clutches as well as compound throttle AVAILABLE 
be are centralized at driller’s position. Throttle control is incorpo- 
rated in a single hand wheel comparable to steam engine control. Model 200 
++ |All stmdard Dual engine-driven units are equipped with cut Model 400 
| | Bsteel sprockets, multiple roller chain and friction clutches. The Model 500 
| reverse is the idler sprocket and roller chain type actuated 
L though a friction clutch and is positive in action with immedi- NOTE: 


de accessibility in either direction. Medel sumber ladi- 


Chains are lubricated by hydraulic pump providing oil spray cates Maximum HP 
__, Floall moving parts. Capacity of each Unit. 








Vbelt drives are used from engines to power transmission shatts. 


FOR SALE THROUGH YOUR SUPPLY COMPANY 
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cost involved. However, additional ex- 
periments now under way may develop 
a more economical technique. Another 
objection is in the cost of the machin- 
ing required to dress and prepare the 
pipe for new joints when a new set of 
tvol joints is warranted in order to ob- 
tain additional use of the pipe. Cost 
estimates have shown that removing a 
set of tool joints that had been built-up 
and welded to the pipe would cost half 
as much as a new string of drill pipe. 
Seldom is this expense justified, inas- 
much as there is always a question of 
how much useful life remains in a 
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A light-weight drilling rig 








string of drill pipe that has already 
been in use for some time. 


Drilling Time Does Not Permit 
Accurate Cost Study 


When five or six days is all the time 
that is required for drilling a well, there 
is little time to study costs in detail. 
Most contractors can do little more 
than keep costs on, say, five to ten 
wells and then analyze the cost per 
well on an average basis. To do more 
than this would require more cost ac- 
countants and clerks than drillers and 
roughnecks. 


The speed of drilling is best shown 
by two brief summaries of wells, picked 
at random, drilled in the Salem field, 
one to the Benoist sand and the other 
to the McClosky lime. 

1. The City of Centralia No. 7 well 
was drilled in 78 drilling hours, and 
six 834-in. bits were used. The hole 
was spudded on December 2, 1938, and 








Progress record of 
core-drilled well 
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77 ft. of 1034-in. casin 
conductor string and pat: 
50 sacks of quickset cement. Thi 
was completed at 10 a.m. on Decemby 
2. On December 3, the plug was drily 
at 4:30 a.m. and at 8 a.m. the Operaty 
was drilling at a depth of 220 f At 
8 a.m. on December 4 the depth wa 
910 ft.; on the Sth, it was 1349 fr, 
and on the 6th, 1605 ft. On Decembe 
7 the Benoist sand was cored at a dept 
of 1750 to 1769 ft. and 1766 ft. of 
7-in. O.D., 17-lb. casing was se and 
cemented with 200 sacks of cement, 

2. The Winegarner No. 1 well yy 
drilled to the McClosky sand in jy 
drilling hours and seven 83/-in, big 
were used. On December 10, 1938, the 
hole was spudded and 51 ft. of 103, 
in. casing was set and cemented } 
7:15 p.m. On December 11 the ply 
was drilled at 2 p.m. At 8 a.m. on tk 
12th the depth was 750 ft., on ty 
13th, 1280 ft., and on the 14th, 16 
ft. On the 15th, after a 6-hr. wait 
the geologist’s report on the core 
from the Benoist sand, the well 
drilled to 1900 ft. On the 16th, 
hole had reached a depth of 2046 
On the 17th, two cores were 
one at 2092 to 2105 ft., and ong 
2105 to 2117 ft., the total depth 
the hole. On the 18th, 2106 ft. of 
in. O.D., 17-lb. casing was set and 
mented with 225 sacks of cement, 

In drilling both these wells, a4 
able drilling rig was used. 
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Aerial view of Centralia Refinirg Company and Egyptian Producing and Refinin 
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Refining Facilities Available For 
Processing Oil From Illinois Fields 





EW oil fields have been discovered 

that were both as important, po- 
tentially, as the Illinois Basin and situ- 
ated so favorably with respect to pipe- 
line outlets to major refining centers. 
Inasmuch as there are three major oil 
pipe lines in or near the new fields, 
comparatively little new construction 
of lines and pumping equipment has 
been needed to provide a connection 
by which new Illinois crude oil can be 
piped to virtually every major refinery 
in the Mid-Continent and in the East. 
The new Central States 8-in. and 10- 
in. line from Salem to Lawrenceville, 
Illinois, completes a “loop” of the new 
areas with the Illinois Pipe Line Com- 
pany’s system to the north and west, 
the Texas-Empire’s Heyworth-Law- 
renceville branch on the east, and 
the main Texas-Empire trunk line con- 


90 


is diverted to eastern plants 


necting the Mid-Continent with the 
Chicago area. The line running north 
from Noble to Martinsville, built by 
the Wabash Pipe Line Company, serves 
as an outlet for production from the 
Noble, Clay City, Cisne, and other 
fields on the east side of the Basin. 
Crude oil produced in the Illinois Basin 
can be routed to the refineries at Wood 
River, Lawrenceville, Robinson, Lock- 
port, Lemont, and Chicago, Illinois. 
The oil can be diverted to Eastern re- 
fineries by transfer at Stoy, Illinois, 
into the Tide Water line running east 
to Rixford, Pennsylvania, from which 
point it can be further transferred to 
Buffalo, New York, via the Northern 
Pipe Line Company and the New York 
Transit Company’s lines. 

This flexible interlocking pipe-line 
system providing a major outlet for the 


Two nearby refineries and five local skimming 
plants refine most of the oil although some 


new production, it is a foregone con- 
clusion that none of the major refines 
will feel compelled to erect new plants 
in the Illinois Basin. 

There are two major refineries im- 
mediately adjacent to the Illinois Basin 
on the east. Only one of these, the In- 
dian Refining Company’s plant at Lav- 
renceville, Illinois, uses the new Il- 
nois crude oil for its entire supply. The 
capacity of this plant is 18,000 bbl. 
per day, including that of two De 
Florez cracking units having a com- 
bined capacity of 7500 bbl. The refin- 
ery is well-balanced in all departments 
manufacturing lubricating stocks by 
the Havoline process and producing 3 
full line of Texaco products except 
certain specialties. The Lawrenceville 
plant is, of course, the home of 
Havoline process. Since The Tex 
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Company purchased control of Indian 
Refining Company, this process has 
been used in the company’s Port Ar- 
thur, Texas, refinery. 

The other plant in the Illinois area, 
the Ohio Oil Company’s refinery at 
Robinson, Illinois, is not yet process- 
ing very much of the oil from the IIli- 
nois Basin. The company’s extensive 
holdings in the old Southwestern II- 
linois fields still supply the bulk of 
the refinery’s needs. 


New Refineries Limited to Small 
Skimming Plants 

New refinery construction in the 
Basin will therefore be limited, as it is 
at the present time, to relatively small 
skimming or topping plants. 

There are five of these small refin- 
eries in operation at the present time. 
One of these was built at St. Elmo, 
Illinois, on the edge of the Loudon 
field; four are situated at Centralia, 
Illinois, on the south edge of the Cen- 
tralia field but close to the newer Lake 
Centralia, Salem, or Texas field, as the 
area is variously called. 


Refinery at St. Elmo, Illinois 

The plant at St. Elmo, owned and 
operated by the Allied Oil Corporation 
of Illinois, has a rated capacity of 3000 
bbl. per day and is operated solely as 
a skimming plant. The equipment in- 
cludes a tube still, fractionating and 
treating equipment, cooling tower, 
pumps, and the accessory equipment 
necessary to operate a plant of this 
type. 

The plant was originally designed by 
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General view, Basin Oil and Refining 
Company plant, Centralia, Illinois 
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A. M. Peairs, Dallas, Texas, and was 
moved from Texas to Illinois. Prior to 
installation in Illinois, however, several 
changes were made in the equipment 
and flow diagram, which altered the 
design of the plant somewhat. 

This plant was placed in operation 
September 20, 1938. Three weeks later, 
October 11, a fire occurred that de- 
stroyed all the tankage and forced a 
shut-down of the plant until the dam- 
age could be repaired. 

After the fire 21 new tanks, ranging 
from 500 to 5000 bbl., were erected, 
giving the plant a total storage capa- 
city of 30,000 bbl. Two new 200-hp. 
boilers were installed and other changes 
were made. The plant resumed opera- 
tions on November 24, 1938. 

The company owns and operates its 
own gathering system in the nearby 


Centralia Refining Company p| 
at Centralia, Illinois —_ 


aa 
field. It consists of 12 miles of 3, 
and 4-in. main line and some ain 
branch lines. 7 


The Chicago and Eastern Illinois 
Railroad has recently constructed q 


spur to the plant along which a double. 
track, 9-spot loading rack provides f, 
cilities for loading or unloading it 
cars in one switch. 

U. S. Motor gasoline, kerosene, fyp. 
nace oil, and fuel oil are the products 
manufactured. Most of the products 
are being sold through the Trans. 
American Petroleum Corporation, Blye 
Island, Illinois. 


Refineries at Centralia, Illinois 

(1) The Basin Oil and Refining 
Company’s refinery in the north out. 
skirts of Centralia has a daily capacity 
of 2000 bbl. It includes a tube still, 
fractionating columns, treating plant, 
and miscellaneous equipment. 

Most of the oil refined in this plant | 
is purchased from the Manley Pipe Ling § 
Corporation, which operates a gather. 
ing system in the Centralia field, 

Products of the plant include U, § 
Motor gasoline, kerosene, distillate of 
gas oil, and fuel oil. The greater pat 
is shipped by tank-car from a loading} 
rack on the Burlington Railroad} 
nearby. 

(2) The Centralia Refining Com.) 
pany owns and operates a 2000 bb 
plant, situated in the southwestern part 
of the city of Centralia. The refinery 
operates on a continuous cycle. Two 

(Continued on Page 96) 


THE PETROLEUM ENGINEER, March. Nia 




















(Continued from Page 92) 
marine boilers have been converted to 
shell stills. Distilled vapors pass to a 
vapor column, then to a bubble tower, 
the cuts being gasoline, kerosene, and 
two grades of gas oil (36-38 and 32- 
34). 

The company owns or controls wells 
in the Lake Centralia field that have 
a total daily production of about 1200 
bbl. This oil provides the greater part 
of the supply for the refinery. Oil from 
the wells is stored in two 1000-bbl. 
tanks situated about 6 miles east of 
Centralia on Highway 182. The oil 
is transported to the refinery by com- 
pany-owned and leased trucks. Tried 
first as an experiment, this method of 
transportation has proved more eco- 
nomical, it is believed, than a pipe line, 
which, necessarily, would have to be 
laid through the streets of Centralia in 
order to reach the plant. 

Part of the oil is supplied by the 
Manley Pipe Line Corporation. 

Products are shipped almost entirely 
by a fleet of highway tankers. 

Plans are being made at the present 
time to install a cracking plant some- 
time during 1939. The plant has been 
in operation since the early part of 
1938. 

(3) The Egyptian Producing and 
Refining Company has a 1250-bbl. re- 
finery, situated near the Centralia 
Company’s plant. This plant employs 
a tube still. Two fractionating col- 
umns are used to obtain a gasoline, 
kerosene, and two grades of gas oil, the 
residue being run as fuel oil. It is plan- 
ned to add to the plant in the spring by 








Tube still and fractionating towers, 
Basin Oil and Refining Company 
plant 
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installing a high-temperature pressure 
still to obtain a greater gasoline yield 
during the summer months. The still 
bottoms will then be sold as road oil. 

The company produces a small 
amount of oil from its own wells in 
the “town lot” portion of the Cen- 
tralia field. The greater part, however, 
is supplied by the Manley Pipe Line 
Corporation. 


(4) One refinery has recent| 
dergone a forced sale in ban fe, 
Formerly operated by the Power Oil 
and Refining Company, it was awarded 
by the court to I. W. Miller, St, Loui 
Missouri, for $21,500. Associated with 
Miller are Maynard Taxman and other 

The refinery has the usual skimming 


kruptey, 


plant capacity of about 1500 bbl. per 
day. The new owners have made re- 


pairs to the plant and started opera- 
tions about March Ist. 


Future of Skimming Plants in the 
Illinois Basin 

The probable life of skimming plants 
in general is never very secure in any 
given locality. Essentially a study jn 
elemental economics, a plant of this 
type must have a supply of cheap oil 
and operating costs must be pared to 
the bone to permit sale of products at 
a price that will move the products at 
little or no sales expense. Profits can 
be and are enormous during flush pro- 
duction, especially when independent 
operators will take distress prices in 
order to move their oil. As production 
dwindles or other outlets are provided 
and the “cheap” oil becomes scarce, the 
skimming plant usually passes on. 


The large potential market in the 
Illinois Basin area, however, and the 
probable long life of the wells make 
it likely that out of the flush produc- 
tion period there will emerge a more 
or less permanent place for one or two 
small refineries supplying local demand. 
One or more of the companies operat- 
ing plants at the present time may 
strengthen its position both as to crude 
supply and market and thus be able to 
weather the lean years to come. 


Egyptian Producing and Refining Company plant, Centralia, Illinois 
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ROCK IN THE GUMBO! 
BROKEN BIT? 


Cutting through gumbo and soft formations is tough even 
when the going’s good. But let the bit hit a chunk of real 
rock down in the hole and there’s a sudden shock load 
that calls for impact strength and plenty of it. 

That is why Silicon-Molybdenum steel is proving such 
an ideal material for fishtail bits and is being adopted 
by more and more drillers. It combines good impact 
strength with high hardness. It can take heavy torsion 
and compression loads. And it can be easily resurfaced 
or redressed in the field. There’s less bit breakage, 
fewer interruptions, less trouble from oversize holes. 

Silicon-Molybdenum is only one of several Moly steels 
that are saving time, trouble and money in oil-drilling. 
Practical information about them and their uses will be 
found in our free bock, “Molybdenum in Steel. ’ 
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(Photo courtesy L. W. Breeden, Carter Oil Company) 
Showing three of four wells drilled on a one-acre tract. The fourth well is to the right just outside the picture. 





Drilling and Completion Practice 





HE pace at which drilling has 

proceeded in the Loudon area dur- 
ing the last eight months is exceeded 
in Illinois only by that in the very 
active Salem field. It is interesting to 
note the comparison between the num- 
ber of completions each month in the 
two fields. No other index shows so 
clearly the contrast between the com- 
paratively orderly manner in which 
Loudon is being developed and the 
frantic rate at which Salem is being 
drilled. Loudon, 13 months old Janu- 
ary 31, 1939, had 577 producing 
wells; Salem, 8 months old, had 575 
producing wells. See table, p. 77. 

To describe operating practice in the 
Loudon field is to describe, essentially, 
that of the Carter Oil Company. Al- 
though some relatively small leases are 
being developed by W. C. McBride, 
Inc., J. E. Mabee, Jarvis Brothers and 
Marcel, J. P. Babcock Oil Company, 
Minerva Oil Company, and other oper- 
ators, the Carter Oil Company has 
succeeded in assembling a larger block 
of contiguous acreage than any other 
major company where the total field 
area is of any consequence. Conse- 


Light combination drilling rig 


(Photo courtesy L. W. Breeden, 
Carter Oil Company) 


quently, the company is in position to 
plan its development program in an 
orderly manner and to incorporate the 
improvements and refinements in tech- 
nique and practice that result from a 
thoughtful study and attack of prob 
lems. 

This does not mean that Carter has 
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In the Loudon Field 


Casing is welded and gel-cemented and soluble 
alloy sections of casing are used extensively 


been entirely free from offset require- 
ments and other factors that have dis- 
turbed the plans of so many of the 
major companies in Illinois who would 
prefer to develop the area in accord- 
ance with practices that have come to 
be recognized in the industry as sound 
economics, from the standpoint of low 


# 


Fes 
- 
4 











THE PETROLEUM ENGINEER, March, 19% 









Here a 
test of 
Ocean 
test W' 
in dril 
10,250 
for ea 
was 
AC 
the pu 
five W 
the co 
were | 
$5.50 
pair. 
Va 
mend 
tested 
time | 


CAI 





















Here are the maintenance cost facts developed on a recent 
test of various types of slush pump relief valves at Old 


Ocean Field, Brazoria County, Texas. The 
test was conducted on three rigs engaged 
in drilling wells to an average depth of 
10,250 feet, and covered a period required 
for each rig to drill five wells. Drilling time 
was approximately 60 days per well. 

A Cameron 2” Flex-Seal Mud Valve on 
the pump relief outlet of one rig completed 
five wells without repair cost, although at 
the completion of the fifth well repair costs 
were $6.70, including one Gate Packer at 
$5.50 and two Wear Rings at $1.20 per 
pair. 

Various other types of valves recom- 
mended for Pump Relief Service were 
tested on the other two rigs at the same 
time the Cameron Flex-Seal Mud Valve 


CAMERON IRON WORKS, INC. 


EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y. 


Cross-section view of Cameron 

Renewable Flex-Seal Mud 

Valve, showing gate in full 

open position. Its unique design 

permits changing resilient in- 

serts, quickly and at low cost, 
in the field. 


was being tested. The average life of other types of valves 
tested was one well. The average repair cost on these 


other types of relief valves was $25. 

Practical well men the world over agree 
that Slush Pump Relief Valve Service is the 
toughest valve job around a drilling rig. 
The proven fact that a Cameron Flex-Seal 
Mud Valve can be operated at 93% lower 
maintenance cost than any conventional 
type of valve available for this service 
should command the interest of all who 
are responsible for the purchase of mud 
manifold valves. 

A special illustrated bulletin providing 
full mechanical details of design and con- 
struction, and full dimensional and price 
data, will gladly be forwarded on request 
to any interested operator. Available in 2”, 
3", and 4” sizes — 6000 lbs. test. 


711 MILBY ST., HOUSTON, TEXAS 
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(Comrtesy Midcontinent Map Company, Mattoon, Ulinolt) 


Map showing wells drilled in Loudon field to March |, 1939 
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oxe TYPED’ 
 DOYRYLA 

FOR SINGLE WELL PUMPERS 

| _- UP T0. 10 H. P. AT 400 TO 700 RP. M. 





A twin cylinder crosshead type 
2 cycle gas engine, suitable for 
light pumping wells, of design 
closely resembling its bigger 
brothers in the Superior line. 


Smooth, uniform power. 
Easy starting. 


Does not eat oil—cuts lube ex- 
pense. 


Conservatively rated—nearly 


50% surplus. 


Simple—easy to keep up. 


Requires little attention. 
Durable—long life. 


Complete with clutch, water pump, 
and radiator. 


Costs no more to install than a 
high speed engine. 


Ratings: 10 hp. at 7OO and 7 hp. 
at 500 rpm. 


ENATIONAL SUPPLY COMPAN 





EXECUTIVE OFFICES: PITTSBURGH, PA. DIVISION OFFICES: FT. WORTH, TEXAS; 
GENERAL SALES OFFICE: TOLEDO, OHIO TULSA, ORLA.; TORRANCE, CALIF. 


development cost per barrel of oil re- 
covered, as well as better conservation 
of a natural resource. On the contrary, 
the company is only now seeing a clear 
road ahead, after being far behind for 
months in the drilling of offset obli- 
gations. 

Except for departures necessitated 
by these offsets, the Carter Oil Com- 
pany is developing its Loudon acreage 
in what is virtually the only real ex- 
ample of a so-called economic well- 
spacing pattern to be found in the en- 
tire Basin. The Shuler pattern used by 
Carter in locating its wells is described 
elsewhere. 

Currently, the Carter Oil Company 
is planning its drilling on a “well a 
day” basis. Until recently the com- 
pany was using 21 rotary rigs and 18 
spudders or “‘tailing-in” units to com- 
plete an average of more than one well 
per day. Six of these rigs are company- 
owned. All are the comparatively new 
light, unitized portable outfits being 
used so extensively in Illinois. Tempo- 
rarily the company has shut-down a 
few of the contractor’s rigs—those on 
which the moving cost has proved ex- 
cessive. It is understood that as the 
weather improves the rate of drilling 
will be stepped-up to 112 or 2 com 
pletions per day for the rest of 1939. 

Through a series of comparative 
time and cost studies, the company has 
standardized for the time being on the 
practice of drilling to the total depth 
of the hole using a 77%%-in. bit with- 
out coring. The company has also 
adopted as standard practice for Illi- 
nois the welding of all casing strings. 
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A generating plant providing power 
to pumping units 
(Photo courtesy L. W. Breeden) 











So far as is known, this is the only 
application of casing welding in Illi- 
nois at the present time. In Oklahoma, 
of course, the Carter Oil Company 
has been interested in casing welding 
for some time and has been instru- 
mental in developing the technique 
and practice. 

Another practice used almost ex- 
clusively by Carter in Illinois is that 
of circulating cement to the surface 
in setting casing strings. The standard 
casing is 6-in. O.D., 14.64-lb., and the 
company has demonstrated to its own 
satisfaction that the saving in pipe 
cost through the use of this lighter 
pipe, which has adequate strength 
when sheathed as it is with cement, has 
not only offset the cost of additional 
cement and other expense but shows 
an appreciable saving over the cost of 
the heavier string that would be re- 
quired if it were not protected by 
cement. The ‘“‘protection” mentioned 
is protection against the corrosive ac- 
tion of water in the upper sands, 








Two tractors pulling a |j 
rig to location 


Ght drilling 
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known to be very injurious to steel, A 
string of casing of usual wal] thick 
will be eaten in 4 to 5 years if aa 
protected by some means. This knowl 
edge is based on experience with these 
waters in the older fields in the stall 

Carter has more or less standardized . 
on the use of a gel cement. By the ug 
of gel, it is possible to increase the 
water-cement ratio of the slurry within 
out loss of strength, and thus to obtain 
a greater volume of slurry per sack of 
cement. Gel cement is also effec 
because of its greater viscosity, in yp. 
ducing the amount of slurry that js 
“Jost” in the porous zones overlying: 
the productive formations in th lo 

¢ Low. 
don wells. No definite informatio, 
can be given on the amount of 
used, as the company is still experie 
menting with different mixtures, Tyg 
percent (2 Ib. of aquagel per 100Jh 
sack of cement) was used in the ely 
work, 3 percent is being used cur. 
rently, and it is probable that 4 per 
cent will be used in the near future 
thus conforming to the amount used 
in the Mid-Continent. 

To summarize Carter’s practice as 
typical for the Loudon area: A 77%. in, 
hole is drilled to total depth without 
coring or reaming; 6-in. O.D. casing is 
run in the hole, all joints being welded, 
and is held suspended, the casing shoe 
being held at the desired depth whik 


gel-cement is circulated to the surface, 


tive, 




















Another interesting feature of Car- 
ter’s practice in the Loudon field is the 
use of alloy sections in the casi 
strings, which can be removed later} 
acid or other means so that upper pit 
ducing sands can be made access 
for shooting and production. 
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Becaus2 we are regularly removing valves 
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VALVE REMOVAL 


EQUALIZED P PRESSURE 


Pioneered...developed... 








and perfected... 


%& TO REPAIR DAMAGED OR LEAKY VALVES WITHOUT 
KILLING THE WELL 


%& TO REMOVE EXCESS VALVES FOR USE ELSEWHERE 
%& TO REPLACE OBSOLETE PARTS WITH IMPROVEMENTS 


% TO INSTALL ADDITIONAL VALVES AND FITTINGS 
SHOULD THEY BE REQUIRED 


THIS SERVICE IS AVAILABLE ONLY WITH 


GRAY SYSTEMS OF WELL CONTROL 
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Salem pump station of Central 
States Pipe Line Company 





Loops and new Stations 

have increased Capacity of 

old lines; some new lings 
have been laid 


Pipe Lines Serving New Fields 


N the last few months there has 

been considerable construction of 
oil lines and pump stations, either to 
increase the capacity of existing lines 
or to provide an outlet for new pro- 
duction. 


The mileage in new lease lines, 
gathering lines, and field trunk lines 
would be difficult to estimate but prob- 
ably amounts to hundreds of miles of 
2-in., 3-in., 4-in., and 6-in. lines in 
the various fields. In the Loudon area, 
the Oklahoma Pipe Line Company has 
laid the most extensive gathering sys- 
tem in order to gather the oil produced 
from the leases of the Carter Oil Com- 
pany. In the Salem area, the Central 
States Pipe Line Company has the 
greatest network of gathering lines for 
the purpose of gathering The Texas 
Company’s oil. The Magnolia Petro- 
leum Company, the Shell Petroleum 
Corporation, and the many companies 
operating in the Salem field either have 
laid their own gathering systems or are 
delivering their oil to Sohio or other 
systems that have been built by com- 
panies operating solely as gathering 
companies. In the Clay City, Noble, 
and Cisne fields in the eastern part of 
the Basin, the Wabash Pipe Line Com- 
pany is laying the lines necessary to 
gather the crude oil from additional 
wells drilled by the Pure Oil Company. 
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Running stringer bead in "stove pipe" 
welding. Double joint in foreground 
has been welded and bent cold 
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in Illinois 


An extensive system is already in opera- 
tion in these areas. 


Central States’ New Line 


Of the major lines constructed re- 
cently, the most important is the Cen- 
tral States Pipe Line Company’s line 
from the Salem field to Lawrenceville, 
Illinois. This line, 75 miles in length, 
consists of 33 miles of 8-in. from 
Salem field to a point near Clay City 
and 42 miles of 10-in. from this point 
to Lawrenceville. The most important 
branch connecting to this line is the 6- 
in. line laid from the Clay City junc- 
tion southward to a point near Boyles- 
ton, Illinois. Construction was started 
on the 8-in. and 10-in. sections on Oc- 
tober 2, 1938, and the line was placed 


in operation about November 15, Th 
lines are all electric-welded. No mul. 
tiple creek or river Crossings were re- 
quired but in several crossings the pipe 
was weighted by river clamps. Casing 
are, of course, installed under railroad 
and principal highway crossings. As. 
phalt and paper were used in painting 
and wrapping the lines. Scraper pits for 
inserting and removing scrapers or “go- 
devils” were provided at Salem, Cli 
City, and Lawrenceville, Illinois. 
The plans for pumping facilities are 
by no means complete as yet. At the 
field end of the line, “temporary” 
pumps were provided until the perm- 
nent equipment in the Salem pump st: 
tion could be installed. The principal 
pumping unit in this station is a cen- 
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FIELD SERVICE CARS 
Available In All Active Oil Fields 


Laboratory-equipped Baroid Service 
Cars, in charge of competent field 
Service Engineers trained in helping 
to solve drilling mud problems, are 
available to producers in all active oil 
fields of the United States. Tests and 
complete analyses of your drilling mud 
problems will be made right at the 
well at anytime on request, and with- 
out obligation. 


OTHER BAROID PRODUCTS 


BAROID: Extra-Heavy Weighting Material. 
STABILITE: Chemical for Reducing Viscosity, 
Freeing Gas and Enhancing Wall-Building 
Property of Mud. 
DISPERSO: Material for Counteracting the Ef- 
fects of and Reconditioning Cement-Cut Mud. 
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trifugal pump driven, through a speed- 
increaser, by a 500-hp. vertical Diesel 
engine. The rated capacity of the pump 
is 775 gal. per min. at 3540 r.p.m. 
against a head of 2090 ft. This pump 
was placed in operation in December. 
Other pumps in the Salem station in- 
clude six 5-7 by 10 reciprocating 
pumps connected through V-belt 
drives to Diesel engines of the semi- 
portable type. Connections for two 
additional pumps have been provided. 

The Flora station, southwest of 
Flora, Illinois, was constructed and put 
into service without interrupting op- 
eration of the line, by using a tapping 
machine operated through gate valves 
already attached to the line by welded 
nipples and flanges. Construction of 
this station started January 11, 1939, 
and operation began on January 26. 
The initial installation comprised five 
centrifugal pumps direct-connected to 
6-cylinder, 5-in. by 6-in. Diesel engines 
of the semi-portable type. Each of these 
pumps is rated at 177 gal. per min. 
maximum throughput at 1400 r.p.m. 
at a maximum pressure of 1000 Ib. per 
sq. in. A maximum of 253 b.hp. is 
required to operate the pump under 
these conditions. The discharge pres- 
sure at present, however, is 610 lb. per 
sq. in. 

In the last ten days of February, 
four additional reciprocating pumps 
were installed at Flora station and con- 
struction of two new stations, one near 
Xenia, Illinois, as an intermediate sta- 
tion between Salem and Flora stations, 





Recent oil pipe-line and pump-station 
construction in Illinois Basin. 
New work shown in color. 


and one at the Clay City junction, was 
begun. 
Illinois Pipe Line Loops 

To increase the capacity of certain 
parts of its system, the Illinois Pipe 
Line Company has recently con- 
structed several loops on its lines in 
Illinois and Indiana. 


On the main line in Illinois, 43 miles 
of 8-in. line has been laid as a loop 
from the main line gates near Al- 
tamont, in Effingham County, to Ve- 
vey Park, in Cumberland County, II- 
linois. 


On the branch line from Vandalia 


Bending a double joint on 8.in, |, , 
laid recently by the Illinois 
Pipe Line Company 





to Sandoval, Illinois, 17 miles of 8 
line has been laid as a loop to incress 
the capacity of this important 
to Salem and nearby fields, 

The line was built of 8-in., 24.69) 
lb. seamless steel pipe. Because of & 
rough terrain, the “stove-pipe” met 
of assembling and welding was sed! 
The pipe was laid “bare” withons 
painting or wrapping. This practice 
not coating lines is based on the IIlingg 
Pipe Line Company’s years of expert 
ence with bare underground lines i 
this area, during which time very litth 
trouble from corrosion has been ¢ 
countered. 

On the company’s trunk line to ga 
east of the Illinois area, construct 
of a total of 158 miles of 8-in, | 
is virtually complete. This loop 
laid in three sections starting at E 
wood and Crawfordsville, Indiana, ani 
Rockford, Ohio, respectively. Specifis 
cations on this work were almost ¢ 
same as those on the IIlinois sectig 
already described, except that line- 
and roll welding was required. 

As a part of the general plan by 
which the major oil pipe-line con 
panies are revamping and adding ¢ 
their systems to provide an outlet 
for the new Illinois production, th 
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Texas-Empire Pipe Line Company is 
adding pumps at three points on its 
pipe-line system in Illinois. 

The Texas-Empire line was laid in 
1928-29 to transport Mid-Continent 
crude oil into the Chicago area, and 
included an 8-in. branch line through 
which oil was delivered to the Indian 
Refining Company’s plant at Law- 
renceville, Illinois. This branch con- 
nects with the 12-in. main line at Hey- 
worth station, about 14 miles south of 
Bloomington, Illinois. From there, it 
extends in a south-southeasterly direc- 
tion for about 110 miles to its south- 
ern terminus at Lawrenceville, Illinois. 

Until the recent development of 
new fields in the Illinois Basin, this 
8-in. line had functioned solely to 
transport Mid-Continent crude south 
from Heyworth to the Indian refinery. 
Since the recent completion of the 
Central States Pipe Line Company’s 
8-in. and 10-in. line from the Salem 
field east to Lawrenceville, however, 
the flow in the Texas-Empire line has 
been reversed. Crude oil gathered by 
the Central States Pipe Line Company, 
an affiliate of the Texas-Empire Pipe 
Line Company, in the Salem and Fair- 
field areas is now delivered into Law- 
renceville, supplying all the require- 
ments of the Indian Refining Com- 
pany; the rest of the oil is pumped 
north through the Texas-Empire and 
other lines to Chicago and eastern re- 
fineries. 

In order to change its Heyworth- 
Lawrenceville 8-in. from a delivery to 
a source line and to provide the pump- 
ing capacity necessary for this change, 
the Texas-Empire has recently com- 
pleted the construction of new stations 
at Lawrenceville and at Casey, and has 
added a pump at the Milmine station, 
near the town of Cerra Gorda, about 
16 miles east of Decatur, Illinois. 
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Lawrenceville Pump Station 

The pumping equipment in the new 
Lawrenceville station consists of two 
centrifugal pumps direct-connected 
through speed increasers to converti- 
ble engines. 

The pump specifications require that 
each pump be capable of delivering 
24,500 bbl. per day at 3100 r.p.m. 
and a differential pressure of 375 Ib. 
per sq. in. 

The engines are 6-cylinder, 111/-in. 
by 13'4-in., 4-cycle, convertible Diesel 
to natural gas, and are rated at 300 
hp. at 400 r.p.m. The units are equip- 
ped to operate on 1400-B.t.u. refinery 
gas obtained from the Indian refinery 
nearby. Air filters and exhaust silencers 
are provided. 

Increase in speed between the engine 
and the pump is obtained by a speed 
increaser unitized with the pump by 
being mounted on the same base-plate. 

Auxiliary equipment in the station 
includes a small compressor for start- 
ing air, a filter for engine oil, and a 
sump pump. 

Jacket water for the engines is cir- 
culated through a closed system. Two 
900-gal. galvanized tanks are provided 
overhead in the main building. Into 
these the roof drains discharge, deliv- 
ering rain water into the closed sys- 
tem. When rain water is insufficient, 
makeup requirements will be met by 
treated well water. 

The jacket water is cooled in two 
heat exchangers, and the heat is im- 
parted to the oil being discharged from 
the pumps. Each of these exchangers 
has a 14-in. by 26-ft. shell and con- 
tains 140 34-in. by 16-gauge by 24-ft. 
tubes. The inlet and outlet oil connec- 
tions on the exchangers are both 8 in. 
This design is calculated to cool the 
engine water from 130° to 120°F. and 
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Installing pumping equipment 


station near Casey, Illinois, on 


The Texas-Empire Pipe 
Line Company 








aoe nnn nnn 


produce a maximum oil tem 
90°F. 

During construction, tem 
pumps were set at Lawrenceville a5 an 
emergency measure. These pumps yi 
probably be retained as standbys unui 


the flush production fro 
fields subsides. “7 


Casey, Illinois, Pump Station 

The new Casey station on the Texas. 
Empire 8-in. line is 12 miles south of 
Casey, Illinois, on State Highway 49, 

The pumping equipment is simily 
to that in the Lawrenceville station 
(two new centrifugal pumps), but the 
engines to drive the pumps have been 
moved from points on the line in Okh. 
homa where they are no longer needed, 

The two 6-in., 4-stage pumps have 
a capacity of 1000 bbl. per hr. under 
a head of 1160 ft. operating at a speed 
of 3550 r.p.m. 

The two engines are rated at 350 hp. 
at 225 r.p.m. 


The speed increasers are designed for 
an increase from 225 to 3600 r.p.m. 

The heat exchangers and auxiliary 
equipment are similar to those in the 
Lawrenceville station. 

The buildings in which the equip- 
ment at the two stations is housed are 
each 34 ft. by 40 ft. by 16 ft. high 
They are made of corrugated galvan- 
ized iron on steel framework, provided 
in sections that are quickly erected by 
bolting together. 

In the Lawrenceville station, a 2-ton 
traveling crane is installed. In the 
Casey station, a 3-ton crane is required 
because of the heavier engine parts. 


Milmine Station 


In addition to the pumps already in- 
stalled at Milmine station, the Texas- 
Empire has added a pumping unit 
identical to those installed at Casey. 


Other Pipe-Line Construction 


Miscellaneous construction work is 
under way or soon to be started by 
various pipe-line companies. The Wi 
bash Pipe Line Company is adding more 
pumps at its Noble, Illinois, statin. 
Three and one-half miles of 6-in. line 
has recently been laid by the Pure Oi 
Company southward from its Clay 
City camp. The Texas-Empire Pipe 
Line Company is adding more circutts 
on part of its telephone system in Ill- 
nois. Other work, still in the tentative 
stage, is being planned for spring. 


Perature of 
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Central power on Young lease of Magnolia Petroleum Company, Salem field 


Production Methods in New Illinois Fields 





OT since the old days of the 
large, cumbersome, belt-driven 
band-wheel central powers has an im- 
portant new area been as peculiarly 
adapted to central-power pumping as 
the Illinois Basin. Most wells are 
pumped by individual beam pumping 
units during the flush production stage, 
but the flush production subsides rather 
rapidly so the wells soon can be con- 
veniently pumped by central powers. 
Depths range from 1400 to 3400 
ft. and production rates from 10 to 
1000 bbl. per day, the average well 
producing 40 to 100 bbl. per day, de- 
pending on the area, the operator’s 
policy, and pipe-line or other proration, 
if any. The wells are admirably suited 
for central pumping. Maximum pol- 
ished-rod loads in the deeper wells are 
13,000 Ib. but loads average 7000 or 
8000 lb. in the more numerous shal- 
lower wells, so 16 to 20 wells can be 
pumped very readily by a 100-hp. in- 
stallation. Leases having only 8 or 10 
wells can be pumped by 50-hp. powers. 
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This does not mean, of course, that 
the trend in the Illinois area is to cen- 
tral powers and nothing else. As a mat- 
ter of fact, the initial cost and other 
economic factors are very nearly equal 
for central powers and individual 
pumping units so that the ultimate 
choice depends almost entirely upon 
the operator’s preference. 

That both methods, in general, are 
economically sound and have a definite 
place in the Illinois Basin is evidenced 
by the balance that has been main- 
tained, thus far, by the operators in 
planning their pumping programs. 
Among the operators adopting individ- 
ual pumping, at the present time, are 
The Texas Company, the Carter Oil 
Company, and numerous small opera- 
tors. 

The companies that have selected 
central powers for their pumping wells 
include the Pure Oil Company, Mag- 
nolia Petroleum Company, Rock Hill 
Oil Company, Minerva Oil Company, 
W. W. Damron, and others. 


Central-power and unit pumping about equally 
satisfactory. Problems of paraffin and salt- 
water disposal economically solved 


Pure's Central Power Installations 


The Pure Oil Company heads the 
list, from the standpoint of number of 
central powers in operation, at the pres- 
ent time. Twenty powers are installed, 
two are to be built as soon as possible, 
and two are ordered for installation 
during the next two or three months. 

Nineteen of the powers installed are 
100-hp. geared pumping powers driven 
by 2-cylinder horizontal 12'-in. by 
15-in. gas engines. The engine is con- 
nected to the geared power through a 
30-ft. shaft, and transmits energy to 
the drive shaft through a V-belt drive 
equipped with idlers, the sheaves giv- 
ing a 12 to 1 reduction. 

The power as adapted for the Pure 
Oil Company’s ifstallations has a nomi- 
nal 30-in. stroke. An adjustable crank 
has been provided, however, so that 
the stroke may be adjusted between 
20 and 30 in., in 2'4-in. increments. 

The overall width of the housing is 
72 in., the overall length, 894% in., 
and the overall height, 4934 in. The 

(Continued on Page 112) 


109 





erformance plu 

































O ONE 
EFFI( 
OF / 
CO 
VILL 
REEI 
THE NON-ROTAT 
INNER BARREL, 0p¢ 
against oil-proof, slust 
cated rubber bearings i 
Reed KOR-KING Catt! 
... aids materially in ast 
operators longer comtsg °"* 
aie an CORI 
FORM 





hd REED ROLLERB 


















withthe RE E- D 
jai oe LL 





ae 

















@ONE OF PARSHALL-GRAHAM OIL COMPANY'S 
EFFICIENT CREWS HOLDING A 16-FOOT SECTION 
OF AN 18-FOOT CORE—RECOVERED ON THIS 
COMPANY'S YOCKEY NO. | AT TAYLOR- 
VILLE ILLINOIS, WITH A 614,-INCH 
REED KOR-KING CORE DRILL. 





TI 
tl 
bel 
if 


re 


The HARD FORMATION 


CUTTER HEAD 
(INTERCHANGEABLE) 


o@ The REED KOR-KING 
CORE DRILL WITH SOFT 
FORMATION CUTTER HEAD 


ABIT COMPANY NTEXAS 











(Continued from Page 109) 
first reduction gears are a set of car- 
burized alloy-steel spiral reduction 
gears; the second are a set of wide- 
faced single helical gears. The overall 
ratio of the double reduction is 20.9 
to 1. 


Pressure lubrication is provided. The 
capacity of the oil system is 20 gal. 
The oil is circulated through a filter 
at the rate of 8 gal. per min. under a 
pressure of 10 to 20 lb. The Pure Oil 
Company has provided radiant heaters 
adjacent to the gear housings for 
winter use so the grade of oil used need 
not be changed at any time during the 
year. 

The nineteen powers described are 
situated on Pure Oil Company leases 
in the Clay City and Noble fields. The 
twentieth power installed is a 150-hp. 
unit, designed especially for the Pure 
Oil Company. This power will have a 
40-in. stroke and is among the largest 
units yet designed. 





This large power has been installed 
in the Cisne field, where it is expected 
that the wells will eventually produce 
more water than will those in the fields 
to the north. 

In the 150-hp. unit at Cisne, a long- 
er drive shaft has been used. It is 43 
ft. from the center line of the driving 
sheave to the center line of the gear 
housing. This shaft length combined 
with the use of a vertical 160-hp. 
engine will reduce the ‘‘dead” angle to 
42 deg. The “dead” angle is the mini- 
mum angle permissible between the two 
rod lines adjacent to the engine to 
avoid hitting any part of the engine. 
The smaller “dead” angle is desirable 
for the Cisne area because it is better 
adapted to 10-acre spacing. In the 100- 
hp. installations provided with hori- 
zontal engines and 30-ft. drive shafts, 
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the “dead” angle is 60 deg., which is 
entirely satisfactory where 20-acre 
spacing is used. 

In adapting the vertical gas engine 
for this installation, one of the fly- 
wheels has been replaced by a V-belt 
sheave, designed to have approximately 
the same coefficient of fluctuation as 
the flywheel. The sheave on the engine 
is 62 in. in diameter. The sheave on 
the drive shaft is 3714 in. in diameter. 
A twin-disk clutch is provided on the 
pulley end of the drive shaft. 

All powers installed by Pure Oil 
Company are completely housed. The 
engine water is cooled by gas engine 
coolers provided with a wind tunnel, 
which either deflects the heat outside 
the building in the summer months or 
aids in heating the room during the 
winter months by circulating the 
heated air inside the building. 


Fuel for the engines is natural gas, 
obtained on the lease. In the “surge” 
or volume tank at the engine, a “home- 








made” device is used to Protect 
engine against any oil that might be 
carried in the gas from the oil / 
separators. This device consists Y 
float operating a disk valve in the fu 
intake line to the engine, which cl 
and stops the engine if too much of 
accumulates in the tank, Mercoid 
switches are provided to guard ian 
failures in the oil and water ouin 


Rod Lines Important 


A serious disadvantage of central 
powers is the amount of power 4b. 
sorbed in excessive friction in the rod 
lines to the wells. In the design and 
construction of rod lines, the Pure (jj 
Company has developed procedures 
and standards that result in an yp. 
usual degree of efficiency. 

All lines are first staked by use of . 
transit, a stake being placed every 199 
ft. and a substantial hub at every hold. 
up or swing. The swings are installed 
and a Halliburton line is strung be. 
tween the swings. Enough tension is 
placed in the line to duplicate the sg 
in the rod line and thus represent an 
exact catenary. Using this line as , 
pattern or template, the intermediate 
supports are built exactly in line and 
at the correct height. The additional 
cost involved in using this exacting 
method is more than offset by the say- 
ing in future maintenance and repair 

(Continued on Page 115) 
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Left, Magnolia Petroleum Company's 
method of carrying rod lines high as 
they enter central geared power 
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Below, Double throw-off post and 
hooks; swing in background has one 
rod line coming in, two lines 

going out 
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(Continued from Page I 12) 
nse. This economic factor plus the 
and satisfaction resulting from a 
line fully justifies: the = 

i aining a correct initial in- 
ea ~ fave shown that the 
il due to rod friction in the longest 
hae which is about 3000 ft., does not 

anal 1500 Ib., representing the dif- 
se in the pull at the two ends of 
the line. The Pure Oil Company en- 
deavors *?. situate the central powers 
so that the length of the rod lines does 
not xeeed 2600 ft. 

A novel development in the more 
recent installations is the design of the 
rod sockets on the intermediate posts. 
A 2-in. or 3-in. pipe is used for the 
post and concrete is poured around the 
hase for a foundation and the pipe is 
filled to within 3 or 4 in. of the top. 
Neat cement is then used to fill the 
top and form the socket in which the 
rod rests. A short length of rod one 
size larger is used as a pattern to form 
the socket as the cement is molded. 
Well lubricated, the cement has no 
more abrasive action on the rod than 
3 conventional hardwood socket. The 
initial cost is less and the life much 
longer than that of hardwood. 


Other Installations 


The Magnolia Petroleum Company, 
operating principally in the Salem field, 
has recently completed the installation 
of 14 central powers on its leases. All 
are 50-hp. units driven by gas engines, 
which have been moved in from Mag- 
nolia’s properties in other states. All 
installations were made for Magnolia 
by the supply companies as turn-key 
jobs. The powers were installed, rod 
lines were built, pumping jacks were 
placed, and the entire system turned- 
over to the company completed and 
operating. 

W. W. Damron, on a lease 3 miles 
north of Flora, has recently installed 
a 30-hp. geared pumping power. The 
Rock Hill Oil Company recently in- 
stalled a central power south of Salem, 
The Minerva Oil Company recently 
installed a power north of St. Elmo. 
Other companies and operators have 
ordered powers for installation in the 
near future. 


Salt Water Disposal 


The Pure Oil Company has installed 
in the Cisne field, Wayne County, II- 
linois, a system used successfully on 
other properties in the Mid-Continent, 
by which salt water produced with the 
ail is gathered by pipe line and pumped 
back into the ground. 
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Pumping jack connected to central 
power on Pure Oil Company lease 


in Clay City field 
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Hold-up post on rod line, Noble field 
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The greatest item of expense is, of 
course, the lines required to gather the 
salt water from the various tank bat- 
teries. Otherwise, a couple of small 
tanks in which oil may be skimmed 
from the water and salvaged, a small 
pump to circulate the water through 
the skimming equipment, a large re- 
ciprocating pump to return the water 
underground, and, of course, an input 
well are the only major items of equip- 
ment required. At the present time, 
both pumps are being driven by a 
single small gas engine. Water is 
pumped underground at a pressure of 
300 Ib. per sq. in. 

The salt water may be pumped into 
any shallow formation already contain- 
ing salty or brackish water. As one 


sand becomes “loaded”, the well is 
drilled to another suitable zone. 

To prevent corrosion of equipment 
by the salt water, extreme care is taken 
to prevent air from entering the sys- 
tem at any point. In the tanks in 
which the oil is skimmed, the vapor 
space is kept filled with natural gas at 
a pressure of a few ounces to exclude 
air. 


Paraffin Trouble 


Not a new problem in the industry, 
but always an irritating one, is the task 
of keeping paraffin from interfering 
with the normal routine of produc- 
tion. 

Paraffin is present, in some amount, 
in the crude oil found in all the new 
fields in the Illinois Basin. In some 
areas the paraffin content is low 
enough to give no trouble under some 
conditions. In the Salem and Loudon 
areas, however, and to some extent in 
the Clay City and Noble fields, the re- 
striction of lead-line capacity by paraf- 
fin is very serious. 

The oil comes from the ground at a 
temperature of 80° F. At this tem- 
perature, there is very little tendency 
for the paraffin to solidify. Subjected 
to temperatures of 40 or 50° F. dur- 
ing the winter months, as in most lines 
and tanks aboveground, the paraffin 
precipitates in such quantity as to 
necessitate cleaning of the lead lines 
once a week or oftener. In lease tanks, 
the large quantity of paraffin necessi- 
tates the periodic removal of the ac- 
cumulated “sludge,” causing the loss 
of some “good” oil each time. 

One operator in the Salem field who 
has been loading his oil into tank cars 
recently made a delivery of oil that 
had tested only 0.4 percent sediment 
at the wellhead as the oil came from 
the ground. Delivered in the tank car, 
however, after the oil had been chilled 

(Continued on Page 118) 
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OTHER REPUBLIC STEEL PRODUCTS FOR USE IN THE OIL 


REPUBLIC REPUBLIC ELECTRUNITE® TRUSCON ENDURO: NILES STEEL 
AuLOoY UPSON QUALITY BOILER STANDARD STAINLESS AND SHIPPING 

AND CARBON HEADED AND THREADED AND CONDENSER STEEL HEAT-RESISTING CONTAINERS 
STEELS PRODUCTS TUBES BUILDINGS STEELS TIN PLATE 


REPUBLIC BERLOY* REPUBLIC REPUBLIC TONCAN: IRON TONCAN®* IRON 
WIRE NAILS STEEL SHELVING SHEETS, WOVEN WIRE FENCING CULVERTS ENAMELING 
AND BINS LIGHT PLATES AND BARBED WIRE AND AND SECTIONAL PLATE sTOCK 
STAPLES AND LOCKERS ROOFING PRODUCTS STEEL FENCE POSTS PIPE (for service stations) 


# Reg. U.S. Pat. OF 


UNION DRAWN STEEL DIVISION 
BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 
TRUSCON STEEL COMPANY 
79HIO AND HOUSTON, TEXAS STEEL AND TUBES, INC. 


When writing REPUBLIC STEEL CORPORATION for further information, please address Department PT. 
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(Continued from Page 115) 
in the cold lines and tanks above- 
ground, a centrifuge test showed 4 per- 
cent sediment. The puzzled operator, 
upon examining the sediment, found 
the increase to be due entirely to the 
paraffin content of the oil. 


Paraffin Solvents 

Several paraffin solvents have been 
giving excellent results in Illinois in 
keeping the underground equipment of 
wells free of paraffin, when used period- 
ically. Most operators follow the prac- 
tice of using paraffin solvent in the well 
bore at intervals throughout the year. 
A few gallons of solvent, introduced 
into the tubing through a lubricator at 
intervals of two weeks to a month and 
circulated thoroughly in the well, 
usually keeps the tubing, casing, and 
pumping equipment cleaned and pre- 
vents clogging of the face of the for- 
mation by paraffin. Most operators keep 
their wells pumped-down, exposing the 
face of the formation and permitting 
what gas there is to vaporize at the 
bottom of the hole, thereby aggravat- 
ing the deposition of paraffin. Those 
operators who maintain high fluid 
levels and adequate pump submergence 
experience relatively little trouble from 
paraffin in the underground equipment. 

Because of their effectiveness in 
keeping the well equipment clean, it is 
natural that these paraffin solvents 
would be called into use when lead lines 
started plugging in the first cold 
weather. Many flow lines had become 
so badly fouled that a single “shot” of 
solvent passed through the line only 
once had little effect on such a large 
mass of paraffin. 

One of the companies distributing 
paraffin solvents is experimenting with 
the circulation of solvents through lead 
lines to determine the effectiveness of 
a prolonged contact period. This 
method, of course, requires the use of 
a second line paralleling the regular 
flow line equipped with suitable valves 
and connections to permit the solvent 
to be introduced and to permit the 
circulation of solvent or the isolation 
of the second line from the flowing oil 
between cleanings. The cost of this 
“extra” equipment must, necessarily, 
be taken into consideration in weigh- 
ing whatever value this method may 
prove to have. A circulating pump 
must be provided but a portable unit 
probably would serve, so that only one 
would be required. 


Heaters Being Used 
Several heaters, both “home-made” 
and commercial, are being tried as a 
means of keeping the paraffin in solu- 
tion. Some of these employ a series of 
pipes; others use a length of large- 
diameter pipe as a “vat.” Either type 
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One type of heater used to break 
down oil-water emulsion 
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serves to bring the oil into contact 
with a heated surface so that the tem- 
perature of the oil body may be main- 
tained above the critical point. Heat 
is usually provided by oil or gas burn- 
ers forming an integral part of the 
unit. This is possibly the most practi- 
cal solution of the problem from most 
standpoints. It does have the objection 
of greater initial cost either to pur- 
chase or to fabricate heaters that will 
be needed only a few months of the 
year. 

Some companies have resorted to the 
more direct expedient, in dire emer- 
gency, of digging holes or pits at short 
intervals under the line, into which 
pits oil is poured and ignited. This 
method is seldom quite satisfactory, 
however, because of the difficulty of 
imparting heat to the paraffin deposit 
anywhere except directly over the 
flame. The paraffin melts in these spots 
readily enough but the heat imparted 
to the oil body is not sufficient to melt 
the paraffin in the cold sections be- 
tween the fires. 


Steam Used to Blow Lines 


A few lead lines are disconnected at 
both ends and steam is introduced in 
an effort to remove the paraffin by a 
combination of heat and pressure. This 
method is successful if the amount of 
paraffin is small. In many lines, how- 
ever, the paraffin is dislodged in 
“chunks,” which, under the pressure of 











the steam, serve 





only to ply : 
completely and to pet. ray 


passage of steam into the line. 

One enterprising operator north 
St. Elmo has purchased an old 
and engine formerly used to 0 a 
threshing machine. He is wing 
source of steam to keep his hea , 
free of paraffin. The outfit is in oa 
lent condition, will travel under. 
own power, and has proved to be, 
convenient means of combatti 
affin. 

In applying steam, as in nearly jj 
other methods, the secret of succes 
lies in removing the paraffin before 
much has accumulated. To do this, 
however, requires almost constant ate 
tention, involving high labor cost. 



































Ng par- 


. The solution to the paraffin problem 
is, of course, to remove the Paraffin en. 
tirely or to reduce the content suffg. 
ently that the lines can be used for, 
longer period of time without cle. 
ing. 

The methods being used serve only 
to keep the paraffin in a liquid stat 
until the oil is sold or until the par 
affin settles from the oil in storage, 

The only two methods of removing 
paraffin that have proved practical in HiME 
refining processes have been chilling 
and centrifuging in connection with 
the “pressing” of the wax from the 
oil. It is, of course, difficult to visua- 
ize these processes being readily adapt. 
ed to serve at the wellhead in remoy- 
ing paraffin from the oil as it is pro 
duced. 


Nevertheless, the development of. 
small refrigerating units by the rapidly 
expanding air-conditioning industry 
may have resulted in a design that 
could be adapted to the removal of 
paraffin at the well. 









The use of scrapers or “go-devils” 
in oil pipe lines to remove paraffin and 
other accumulations that reduce pipe 
line capacity has been adopted almost 
universally. It is essential, however, 
that there be enough pressure (and 
velocity) in the line to impart me 
mentum to the scraper and energy @ 
cut or scrape away the accumulations 
Well lines, particularly on pumping 
wells, do not ordinarily operate a 
pressure exceeding atmospheric by mott 
than a few pounds. It is possible that 
this method could be adapted to the 
cleaning of lease lines. So far si 
known, this method has not been tried 
It seems likely that it would involve 
a lot of trouble and expense. Othet 
methods being used, however, meet this 
same objection, so it might be worth 
trying. The main objective, of cours 
is to find the method that will result 
in the smallest overall cost to the ope 
ator. 
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watchword—with safety in operation. 



















TUBING CATCHER 


The McKissick Tubing Catcher is 
highly efficient—no jams. The design 
is outstanding — offering a frictionless 
slip assembly ; ample fluid courses and 
clearance of both heads and slips; pro- 
vision for distributing shock load over 
a greater circular area of casing surface; 
positive and automatic operation under 
normal conditions in modern deep 
wells. The McKissick Special Anchor 
Attachment provides positive stopping 
of tubing at any point. 


Illustrated 
Folders 


on Request 


TRAVELING BLOCK 


jy The swing to smaller and more portable 
drilling equipment has increased the 
need for McKissick Safety Traveling 
Blocks. Sturdy enough to stand the 
““gaff”—yet compact enough to be used 
in limited space. Made in. sizes ranging 
from a single sheave block with a ten- 
To thread block it is inch sheave weighing less than 100 
only necessary to re- pounds to a four-sheave block with 26- 
move one bolt, which inch sheaves weighing almost 3000 
we guard plate to pounds, suitable for rotary drilling in 
— shallow fields. 


The name “McKissick” has always stood for highest quality materials and 
workmanship. Before patents are applied for, every newly designed or 
improved piece of equipment is tested in the field. Performance is our 


QUICK-OPENING 
SNATCH BLOCK 


Positive locking and quick 
opening with extreme flexibil- 
ity of operation, this improved 
locking feature coupled with 
quicker opening is meeting 
with unusual favor among op- 
erators. McKissick’s new snatch 


blocks are so designed that in TUBING 


order to open them you simply BLOCK 
lift the hinged plate from lock- 


ing position. After the line is ;. provided by non- 
placed on the sheave the lock-  gerachable guards 
ing plate is forced into position and positive latch 
by tension spring. A time saver type becket. The 
and a safe block to use. block cannot be op- 
erated without the 
guards. The combina- 
* tion block and swivel 
is ideal where it is de- 


sirable to have a more 
For Sale by compact unit, the 


swivel hook eliminat- 
Sup P ly Stores ing the conventional 
type hook. 





Permanent Safety 


McKISSICK SAFETY 
FLOOR BLOCK 


Now you may obtain McKissick’s 
Safety Floor Blocks with Base Plate, 
Latch Type Becket, or UNIVERSAL 
ADAPTER, permitting its efficient use 
under any pulling condition. UNI- 
VERSAL ADAPTER is so 
designed that plenty of side 
sway is permitted without 












Swivel 


. with 
any undue wear on the line Thrust 
or sheave. Ball-bearing per- Ball 
mits block to freely swivel Bearing 
under heaviest loads. Universal 

Adapter 


WE ALSO MANUFACTURE: McKissick Construction Blocks, McKissick Tubing Bleeders and Standing Valves, 
McKissick Safety Tubing Supports, Peerless Floating Type Stuffing Boxes, Peerless All-Steel Load Binders 


McKISSICK =~ 
PRODUCTS CORPORATION °C owcux 
TULSA, OKLAHOMA Box 189, Midland, Texas 
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Rate of decline of rege, 
voir pressure is greatly 
a reduced by injection g 
ee gas into Benoist and Wei. 
ler sands 
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Excess Gas is Returned to Sands 
in Salem and Loudon Fields 





N its plans for developing and pro- “high-pressure repressuring,” for lack tion in such a way as to permeate the 
ducing its properties in the Loudon _ of a better name. The project cannot __ entire oil reservoir uniformly and grad. 
field in Fayette County, Illinois, the properly be called repressuring in the ually, driving the oil slowly outward 
Carter Oil Company has incorporated strict sense, as the operators at this from the input wells with equal effec. TH: 
several ideas that will interest produc- time do not plan to‘ restore the origi- _ tiveness in all directions, all “fringe” 
tion engineers in the entire industry. nal pressure. Put into operation before wells producing approximately equi 
Gas drives, water floods, and other the reservoir pressure has declined ap- quantities of oil. ( 
secondary recovery practices have been preciably, it cannot be classed as pres- Because of the slow rate at which 
used to good advantage by operators Sure maintenance, as the operators do _gas is being returned to the formations 
in various fields to increase the amount not intend to maintain, necessarily, the _it is not expected that any increase in 
of oil ultimately recovered at reason- present pressure. The rate of pressure production or in gas/oil ratios due to 
able cost. In too many fields, however, decline will unquestionably be materi- the gas drive will be evident until the 
these practices have done more harm ally reduced. The sole objective of the drive has been in operation 4 or 6 
than good because of improper applica- project is to inject gas into the forma- months. Consequently, it may be the 
tion and because of the operators’ lack 
of understanding of the fundamental l 
problems involved. Many individual 10 i 





wells have been ruined and in some 
areas the entire reservoir sand has been 











rendered worthless by too sudden ap- - INST 
plication of too large a volume of gas 
at excessive pressure, resulting in chan- o° ANI 


neling, creation of gas-caps, or other 
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LONGER SLUSH PUMP } 


ALVE LIFE 


- PRINCIPLE OF 
PULL THE BUSHING and SAVE THE SEAT 


DISTINGUISHES THE 


MISSION VALVE 


FROM ALL OTHERS 


..». because 
of this little 
BUSHING 








INSTEAD OF THROWING AWAY A VALVE been extended 200°, to 500% longer, due simply to the 
AND SEAT COSTING $15.00 TO $37.25, operator giving attention to replacing the wear-taking 


according to size, the operator merely replaces the bushings at the proper times. 
worn bushing with a new one at a cost of only $1.50 . 
to $2.25. SEE DEMONSTRATED AT THE OIL-WORLD EXPO- 


AMONEY SAVING PRACTICE: In many in- SITION, Houston, April 24 to 29, this unique principle 





tances, the life of Mission Valves and Seats has that has made Mission Valves leaders in every oil country. 


We 


HUMBLE ROAD, HOUSTON, TEXAS 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 


e SLIPS ¢ VALVES e PISTONS ¢ PISTON RODS ¢ SWABS 





latter part of March before the first 
effects are noticed. 

At the time this report was written, 
57 wells had been connected to the 
vacuum lines leading to the compres- 
sors. As more input wells are drilled 
and put into service, requiring more 
gas, additional wells will be connected 
to the vacuum system. 

How large an area can be served by 
the present compressors will be deter- 
mined as the project develops. The 
Carter Oil Company is already plan- 
ning to begin construction of a similar 
but larger plant near Louden, Illinois, 
to the south of the field, in the spring. 


Gas Into Benoist and Weiler Sands 


Gas was first injected into the lower 
sand (the Benoist) in the early part 
of December, 1938. During December 
and the early part of January, five 
input wells were prepared for the in- 
jection of gas into the upper zone (the 
Weiler). This work consisted of rip- 
ping or gun-perforating the casing and 
cement opposite the Weiler zone and 
placing a production-type packer be- 
tween the two formations. The gas, 
measured through separate meters, is 
introduced to the lower sand through 
2-in. tubing and to the upper sand 
through the annular space between the 
tubing and the 6-in. casing. The sepa- 
rate meters will provide an accurate 
record of the amount of gas entering 
each formation. At the present time, 
a total of 20,000 to 30,000 cu. ft. per 
day is being injected into the two sands 
through each input well. 

The Benoist sand (also called the 
Bethel or Tracey) and the Weiler sand 
(also referred to as the Cypress) are 
both members of the Chester series in 
the Upper Mississippian period of the 
Paleozoic era. Both are sandstones of 
varying thickness and degree of poros- 
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Benaist Sand 
Approximate depth 1475 ft 
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Input well. Gas is injected into two 
zones. Loudon field 
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ity even in adjacent wells. In the area 
where gas is now being injected into 
the sands, the Weiler is found at a 


depth of 1415 ft. and ¢ . 

1475 ft. below the a =e " 
reservoir pressure in the Weiler 
Benoist sands was 625 and 650 |}, 

sq. in., respectively. Natural 82/0 
ratios vary from well to well but th 
average is about 400 cu. ft, of as 

bbl. of oil. Production from é wah 
is erratic, ranging from 10 to 1009 
bbl. per day and averaging about 200 
bbl. per day. The oil has a Sravity of 
37 or 38 degrees A.P.I. 


Well-spacing Pattern 


Wells are spaced according to the 
Shuler pattern, the essential feature of 
which is the location of the input well 
centrally in 160 acres and the eight 
producing wells as “fringe” wells op 
the four sides of the quarter section 
These fringe wells serve as pom 
whether adjoining property is cop. 
trolled by the Carter Oil Company or 
by some other oil company. In any 
case, it is believed wells so located wil 
successfully capture the oil underlying 
the tract being exploited. On son 
leases, the Carter Oil Company has had 
to depart from a “true” pattern in the 
wells already drilled. On the accom. 
panying map showing the location of 
the five input wells now in use, a true 
Shuler pattern may be seen in the 
southwestern quarter of section 15, It 
may be noted, also, that several pat- 
terns have been partly developed by 





Rated hp. and speed 
No. of cylinders 
Bore and stroke 


High stage 





Engine and Compressor Data 
Engine 


Compressor cylinders 


Size Suction Discharge 
Low stage 23 in. by 14 in. 6 in. Hg. (vac.) 40 Ib. per sq. in. 
Intermediate stage 131. in. by 20 in. 40 lb. per sq. in. 268 Ib. per sq. in. 


61% in. by 20 in. 


300 hp. at 300 r.p.m. 
- wos a 
12 in. by 14 in. 





268 lb. per sq. in. 710 Ib. per sq. in. 





wells already drilled. These will be in- 
cluded in the gas injection program a 
rapidly as the patterns are completed. 


Incidentally, the Carter Oil Com- 
pany has been hard pressed to keep 
pace with the drilling requirements 
occasioned by the close spacing of 
wells drilled by other operators on 
small tracts adjacent to Carter leases. 
Drilling of these offsets has employed 
most of the available drilling equip- 
ment. In spite of this, it has 
possible for Carter to continue the 
orderly development of its acreage m 
accordance with the adopted pattern. 
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Interior of repressuring plant of Cer 
ter Oil Company, Loudon field 
(Photo courtesy L. W. Breeden, 
Carter Oil Company) 
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eis believed that by May 1 most of 
te offsets to wells on small tracts will 
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have been completed. 
Injection Gas 


To supply gas for return to the 
ands, the Carter Oil Company has 
built a plant to compress the gas from 
the producing wells and to return it to 
the formations through the input wells 
after the gasoline has been removed. 
The plant is situated in the northwest 
quarter of 15-8n-3e across the road 
from and west of input well No. 15-3 
on the F. R. Love farm. 

Installed in this plant are two 300- 
hp. angle-type compressors, the capac- 
sy of each of which is approximately 
1,500,000 cu. ft. per day at 300 r.p.m. 
The compressors are designed to oper- 
ate at a suction of 10 in. of mercury 
vacuum and a discharge pressure of 
750 Ib. per sq. in., using 3-stage com- 
pression. 

The low-pressure cylinder is pro- 
yided with a bypass. Unloaders are pro- 
yided on the low and intermediate 
cylinders. 

“Accessory equipment for the engines 
includes a compressor to provide start- 
ing air. Conveniently placed on each 
engine is an instrument panel on which 
are mounted: 

(1) an oil gauge 
(2) a 50- to 600-r.p.m. tachometer 
(3) an indicating thermometer for 

measuring exhaust temperatures of 
0 to 1600° F. 

A switch is provided on the ther- 
mometer so that the temperature of the 
exhaust from each cylinder may be 
determined independently. 

Mercoid switches are provided on oil 
and water lines. Ignition current is 
supplied by a magneto. Each engine is 
equipped with a centrifugal water 
pump having 2'/2-in. suction and 2-in. 
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Typical input well, Loudon field 
(Photo courtesy L. W. Breeden, 
Carter Oil Company) 
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discharge connections. Forced feed 
lubrication is provided. The exhaust on 
each engine is equipped with a silencer. 
Free air to each engine is filtered. 

The buildings are conventional cor- 
rugated galvanized iron on steel frame- 
work. A 6-in. I-beam supporting a 
traveling hook is installed overhead 
above the engines to facilitate moving 
heavy engine parts during overhaul. 

The gas piping serving the com- 
pressors includes six headers installed 
aboveground, parallel to the engine 
room. There are one 16-in. suction 
header, two 12-in. and two 8-in. inter- 





mediate headers, and one 6-in., high- 
pressure discharge header. 


Gasoline Extraction 


Gasoline is removed by condensing 
in six tubular coolers, using water as 
the cooling medium. Three of these ex- 
changers are connected between the 
low and intermediate stages and three 
are installed between the intermediate 
and high stages. Gas discharged from 
the high-pressure stage goes directly to 
the input wells without further gaso- 
line extraction. 

The removal of gasoline is incidental 
to the real purpose of the plant, which 
is, primarily, to produce the pressure 
necessary for gas injection. It is essen- 
tial, however, that the heavier gaso- 
line fractions, particularly, be removed 
to avoid “loading” the sand by return- 
ing them to the formation. 

From the tubular coolers, the con- 
densate passes to 30-in. by 6-ft. ac- 
cumulator tanks, one of which is pro- 
vided for each stage. From the ac- 
cumulators, the gasoline goes to two 
280-bbl. horizontal storage tanks, 
where the product is “weathered” to a 
Reid vapor pressure of 20 lb. before 
delivery to the gathering system of the 
Oklahoma Pipe Line Company. 

The gasoline content of the gas from 
the wells ranges from 1 to 3 gal. per 
M cu. ft. The volume of 20-lb. prod- 
uct obtained will vary, of course, with 
throughput and content but averages 
between 500 and 600 gal. per day. The 
maximum production was 950 gal. in 
24 hours. The gasoline, entering the 
oil-gathering system of the pipe-line 
company as it does, serves to increase 
the gravity of the crude oil gathered. 
Actually, the volume of gasoline is so 
small compared to the volume of crude 
oil with which it is mixed that the 
effect on gravity cannot be measured 
by an ordinary hydrometer. 


Water Systems 


Raw water is circulated over the 
cooling tower and through the gaso- 
line extractors by two pumps situated 
in a housed pit at one end of the tower. 
Each pump is direct-connected to a 4- 
cylinder engine operating on natural 
gas fuel. One pump circulates water 
over the tower. The other pump draws 
cold water from the tower basin and 
sends it through the gasoline condensers 
and back over the tower. 

The raw water, in its passage down- 
ward through the tower, cools the coils 


(Continued on Page 126) 
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Tubular coolers for extraction of nat- 
ural gasoline, Carter Oil Company 
repressuring plant 


123 





RECYCLING 53) 
of GAS DAILY. 


The Corpus Christi Corporation has just 
completed, near Corpus Christi, Texas, one 
of the world’s largest and most modern re- 
cycling plants for the recovery of distillate 
from gas. 


The plant is handling 55,000,000 cu. ft. of 
gas daily, taking it from the wells at 2,000 
CLARK 200 H.P. lbs. pressure, and reducing the pressure in 
“*Super-2-Angle” : the process to 1,200 lbs., from which pressure 
the compressors return it to the wells at ap- 

proximately 3,000 lbs. discharge pressure. 


The company selected CLARK “Angle” 
Compressors for this important plant because, 
while equalling any former type in power 
and efficiency, these compressors have intro- 
duced 4 basic savings: (1) Shipment assem- 
bled: (2) Smaller foundations, floor space and 


CLARK 300 H.P. buildings: (3) Lowest fuel consumption: (4) 
Super-2-Angle Lowest maintenance. 


The CLARK “Angle” is proving to be the 
choice of the industry for distillate service. 
You should investigate the facts. Get in 
touch with us. 


CLARK BROS. COMPANY ..OLEAN, NEW YORK, U.S.A. 

Export Office: 30 Rockefeller Plaza, New York. Midcontinent Sales 

Offices and Warehouses: Tulsa, Okla.. Dallas and Houston, Texas. 

West Coast Offices: Smith-Booth-Usher, 2001 Santa Fe Av., Los 

Angeles. Foreign Offices: 72 Turnmill St., E. C. 1, London, England; 
4 Str. General Poetas, Bucharest, Roumania. 


CLARK 400 H.P. 
“"Super-2-Angle” 


CLARK 600 H.P. A 
“Super-2-Angle”’ é E - 
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Battery of Four 6-cylinder, 600 H.P. CLARK 
Super-2-Cycle, Right Angle Compressors, 
arranged back to back, in the new Recy- 
cling Plant of the Corpus Christi Corpora- 
tion, near Corpus Christi, Texas. 








Plant of The Texas Company for 
repressuring and natural gasoline 
_ extraction 
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(Continued from Page 123) 
through which the engine water is 
circulated. A closed system is installed 
for the engine water, circulating dis- 
tilled water obtained as condensate 
from an 80-hp. boiler installed on the 
plant site. The steam is used, of course, 
during the winter months for heating 
the buildings. The real purpose of the 
boiler, however, is to provide pure 
water for cooling the engines. Conse- 
quently, the boiler will be operated 
during the summer to provide make- 
up for the closed system. 

In the closed system the water is 
circulated by the pumps mounted on 
the engines. These pumps draw the 
cold water from a 210-bbl., 10-ft. by 
18-ft. storage tank and force it 
through the engine jackets and out to 
the cooling tower to be cooled in the 
coils. From the tower, the engine water 
is returned to the storage tank. 

Power Plant 


A unit has been installed to generate 
electric power for distribution to the 
motors driving well-pumping units in 
the field. 

Housed in a separate building, the 
unit consists of a 6-cylinder, 11 '/2-in. 
by 13'%4-in. gas engine direct-con- 
nected to a 250-kva. generator. The 
engine develops its rated load of 300 
hp. at 400 r.p.m. This entire unit was 
moved to Illinois from Carter prop- 
erty at Fitts, Oklahoma. The unit is 
expected to provide current to pump 
140 wells pumping 24 hours. If the 
wells are pumped periodically, as many 
as 400 wells can probably be supplied 
with power. An engine block and floor 
space for an additional unit have been 
provided. 

A 2400-volt transmission system has 
been constructed to serve the pumping 
units now equipped with electric 
motors. 

Prior to the installation of the 250- 
kva. generator, power was supplied to 
the pumping units by a generating unit 
installed across the road east of the re- 
pressuring plant, but this unit will soon 
be moved to another part of the field. 

The smaller unit is an a-c. generator 
connected by V-belt drive to a 2- 
cylinder 12'/-in. by 15-in., 135-hp. gas 
engine. The engine develops its rated 
power at 290 r.p.m. The generator de- 
velops 94 kva. of 2400-volt, 3-phase, 
60-cycle current, an output of 75 kw. 
at 0.8 power factor. Full load current 
is 22.6 amp. The d-c. exciter has an 
output of 2 kw. (125 volts) and a 
full-load current of 13.5 amp. 
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The engine water is cooled by a gas 
engine cooler connected by V-belt to 
a 7'-hp. induction motor. 

An identical plant was built on the 
Carter leases in the Dix pool, midway 
between Salem and Mt. Vernon, Illinois. 


The Texas Company Plant 


Shortly after March 1 The Texas 
Company placed in operation its newly 
constructed compressor station and 
gasoline plant in the Salem field. The 
plant is situated on the Stonecypher 
farm in section 32-2n-le, Marion 
County, Illinois, on the north edge of 
Lake Centralia. 


The primary purpose of the plant 
is to compress gas for return to the 
Benoist sand, from which most of the 
oil is being obtained. The extraction of 
gasoline from the gas is a secondary 
function of the plant. 

The wells in the Salem field produce 
at a normal gas/oil ratio of 300 to 400 
cu. ft. per bbl. At an average pro- 
duction of 100 bbl. of oil per day, the 
gas production is, therefore, 30,000 to 
40,000 cu. ft. per day. This amount, 
though not large per well, nevertheless 
represents in the aggregate a sizable 
quantity of gas from all the wells now 
drilled or to be drilled by The Texas 
Company in the development of its 
acreage. Faced with the problem of 
disposing of this gas and reluctant to 
continue the practice of disposing of 
it by burning, The Texas Company 
has elected to build the plant and lines 
necessary to collect the gas, compress 
and process it, and return it to the for- 
mation. This decision was prompted 
largely by the desire on the part of the 
company to conserve the gas and, by 
returning it to the sand, to derive what 
future benefit may result from the gas 
drive thus created. 

This move is particularly commend- 
able in view of the inability, thus far, 
to adopt a pattern of drilling that is 
really suitable for an orderly gas drive. 
Drilling locations have been dictated 


largely by offset requirements occas 
sioned by the “strip” and other well 
drilled by operators on adjoining 
properties. There is no question } 
that the gas drive created by The Texas 
Company will benefit other operators, 
Recognizing this, the company never. 
theless believes that it has too much to’ 
gain through conservation of gas in. 
this manner to permit adopting a self. 
ish attitude of doing nothing merely 
to avoid helping the neighbors. 

One input well has been drilled and 
four others have been located tenta- 
tively. The only plan that can be fol- 
lowed in selecting the location of input 
wells is to choose a spot more or les 
centrally located with respect to the 
producing wells. 

The Stonecypher plant has a total 
compressor capacity of 900 hp. Tubu- 
lar condensers in the cooling tower ex- 
tract the gasoline between the low- 
intermediate and intermediate-high 
stages of compression. Fractionating 
and stabilizing equipment is provided 
for obtaining the desired grades of fin- 
ished gasoline. Engine jacket water, 
cooled in coils installed in the cooling 
tower, circulates in a closed system. 
Some study has been given to the need 
for dehydrating equipment to elimi- 
nate hydrates but nothing will be done 
until the possible seriousness of trouble 
caused by them can be determined. 

A vacuum system has been installed 
in the field to gather the “wet” gas 
Approximately 6 miles of light gauge 
16-in. pipe has been laid as a main 
trunk line into the plant and 8-n 
lines will be used in extending the 
trunk. Smaller lines will be laid from 
the lease tanks into the trunk. 
high-pressure line returning gas to th 
wells is a 4-in. line at the plant. 

Until the number of input wells i 
increased to absorb all the gas proc: 
essed, it is planned to produce the oil 
from the wells adjacent to the com- 
pressor plant by gas-lift, utilizing the 
high-pressure gas for this purpose. 
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Stitedy ano PUMPING UNITS 


FOR SHALLOW PRODUCTION 


HE new “Oilwell” TC-5 and TC-8 Twin-Crank Pumping Units give 
efficient and trouble-free performance, like big “Oilwell” Units, at 
very low installed-cost. Here are a few of their features: 


1, Extreme simplicity. aligning roller bearings on crank 


: , ins. 
2. Four-leg, derrick-type samson P 


post welded to rigid, widespread, 5, High over-all gear ratio facili- 
portable steel base. tates use of inexpensive, high- 
: speed prime mover. 
3. Double-reduction speed reducer 
with single-helical gearing and 6, Universal slide rails provide con- 
tapered roller bearings. venient mounting for various 


yrime movers. 
4, Oilbath, bronze-bushed saddle 


and upper pitman bearings; self- Ask for complete specifications. 


WELL SUPPLY COMPANY 


Branch Stores in All Oil Fields 
Subsidiary of United States Steel Corporation 


OILWELL 
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When the mud gets a "wee bit" 
in Loudon field deep 


(Photo courtesy L. W, 









Breeden, Carter Oi Co) 


Standard equipmen} 
modified and specig] 
equipment developed to 
overcome unusual 
conditions 


Illinois Field Roads Impose Extra 
Burdens on Transport Fleet 


UCH has been written about the 
mud in Illinois. Most operators 
coming into the Basin have been pre- 
pared to find bad going, because muddy 
roads seem to have been an inseparable 
part of the development in nearly every 
oil field ever discovered. Consequently, 
mud is nothing new to oil men. 

Those who have not been in Illinois 
during the wet season can hardly pic- 
ture how bad the mud really is. Vet- 
erans of the business who have fought 
mud with the best of them say that 
they never have seen anything worse. 

Movement of equipment is virtually 
impossible during the winter and early 
spring months, but with characteristic 
fortitude and determination, the oil 
men in Illinois keep plugging away, 
moving as best they can, even though 
the cost is doubled or trebled. 

No small amount of credit for the 
ability to keep going should be given 
to those men directly responsible for 
the operation and maintenance of 
transportation equipment, both for the 
oil companies, large and small, and for 
the private trucking and tractor com- 
panies. Nearly every company operat- 
ing a fleet of cars and trucks either em- 
ploys one or more mechanics to keep 
equipment in repair or else draws a 





mud in Illinois Basin 
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Tractor-type well-servicing unit equip- 
ped with low-pressure tires to combat 


contract with some local garage for 
the work. 

The Pure Oil Company has devel- 
oped an excellent shop and service or- 
ganization to maintain and service the 
fleet of equipment needed in conduct- 
ing the company’s business in Illinois. 

The principal shop and headquarters 
for the department are situated at 
Olney, Illinois, where the Pure Oil 
Company also has its general head- 
quarters for Illinois Basin operations. 


A medium-size shop for minor repairs 
is situated at the camp south of Chay 
City and a small shop is maintained at 
the camp in the Cisne field. H. H. Rei- 
man, superintendent of motor trans- 
port for both the Illinois and Eastern 
production divisions of the Pure Oj 
Company, has his office at Olney and 
devotes most of his time to the work 
in Illinois. 

In Illinois the Pure Oil Company 
operates and maintains 139 pieces of 
motor equipment, divided as follows: 
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IF YOU REALLY KNEW how much faster 
and safer YOUR production crews could carry on all 
rod and tubing jobs with these BJ Production Tools... 
you would order them from your supply store today. 
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1. The BJ Short- 
type C Tubing 
Catcher is for use 
n tubing strings 
of ay erage 
ength. May be 
equipped with a 
BJ Anchor to pre- 
vent vertical 
movement of the 
'ubing and stop 
wear on couplings 


Taye! casing, 


2.BJ Surestop 
Tubing Catchers 
provide complete 
insurance while a 
tubing string of 
any length is sus- 
pended while 
pumping, or is 
being run in or 


out of the well. 


3. The heat 
treated body of 
the BJ Full Circle 
Rod Elevator 
completely en- 
circles the rod 
and holds it ver- 
tically suspended 


a safe from 


“kinking” — even 
after erate] 
service. 


4. BJ Rod Hooks 
have a natural, 
guarded, one- 
hand grip at the 
center of bal- 
ance, for easy 
opening and clos 
ing of the hook. 
This size is for 


15-ton loads. 


5. The BJ "20" 
Rod Hook con- 
tains two strong 
springs which will 
lift the section of 
rods being un- 
screwed, thus re- 
ducing the dan- 
ger of ‘'burring’ 
threads and safe- 
ly speeding up 
operations. Its 
carrying capacity 
is 20 tons. 





6. The open 
“locking arm" on 
all BJ Rod Hooks 
picks up the ele- 
vator bail hand- 
ily, then closes 
automatically. 
The hook cannot 
come open under 
load, as the lock- 
ing arm can be 
unlatched only by 


the operator. 








44 passenger cars 

31 half-ton pickups 

18 trucks (2 to 5 tons) 

8 crawler tractors 

13 pneumatic-tired tractors 

25 trailers (1 to 15 tons) of 

various types 
In addition the company has six mud 

sleds, used solely for moving heavy 
equipment to well locations when 
nothing else will do. Four of these 
sleds are 8 ft. wide and 25 ft. long. 
Two are the same width but 15 ft. 
long. The framework of the sleds is 
fabricated of discarded drill pipe, 
amply braced, and all joints are elec- 
tric-welded. Scrap tank steel or boiler 
plate is used for the sled bottoms. The 
top or loading surface of the sled is 
made of 2-in. or 3-in. planking bolted 
to the frame. These sleds are usually 
pulled by crawler-type tractors. In 
some places it is necessary for the trac- 
tor to pay out winch line, anchor 
ahead, and move the sled forward in a 
succession of ‘steps. 


One of the most interesting pieces of 
equipment developed to combat the un- 
usual conditions is the tractor used in 
the mobilized hoist units used for oil- 
well servicing—cleanouts, pulling jobs, 
etc. Working in connection with the 
manufacturer of these units, the Pure 
Oil Company’s engineers redesigned the 
tractors according to their ideas of how 
best to whip the mud. As purchased, 
the tractors were equipped with agri- 
cultural-type giant balloon tires, two 
9.75 by 15 on the front axle and two 
13.50 by 24 on the rear axle. Equipped 
in this manner, the tractors used dur- 
ing the winter of 1937-38 gave only 
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Mud in the Loudon field 
(Photo courtesy L. W. Breeden, Carter Oil Co.) 
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fair results in the mud. During the 
summer of 1938, the Pure Oil Com- 
pany changed the tractors by employ- 
ing a wider front axle and using two 
13.50 by 24 tires on the front and 
four 13.50 by 24 tires on the rear axle. 
The increased tire area enables these 
units literally to float on top of the 
mud and has added materially to the 
value of this equipment. 

The company has also assembled 
several pieces of road maintenance 
equipment. Among these are two 
heavy-duty road graders, one speed- 
patrol road maintainer, several sheep’s 
foot rollers, and other miscellaneous 
rollers, side-scraper attachments, and 
necessary road maintenance items. The 
oil companies have invested consider- 
able sums for road materials and in 
building and maintaining roads to their 
properties. A network of good concrete 
highways connects the principal areas 
of the Illinois Basin. A few of the 


Pure Oil Company shop and 
Olney 


Garage 


ne eae 
gravelled secondary roads are in fe 
condition, but most of the pe at 
roads in the area are next to noel 
: i ¢ 
in wet weather. The condition is agers 
vated, of course, by the increased 4 
fic accompanying the oil development 
but farmers in the area say that the 
roads have been poor for years, 
Builds Own Truck Bodies and 
Equipment 

The Pure Oil Company shop at 
Olney is equipped to build all tru 
beds and bodies of various designs used 
in oil field work. New trucks are pur. 
chased as chassis and cab only, All are 
then equipped with winches, tool boxes 
the desired body type, and other equip- 
ment. All trucks are equipped with ; 
cab and winch guard, fabricated in 
the shop, to protect the cab and its 
occupants from injury. Incidentally, 
the Pure Oil Company does not favor 
a rolling end bolster or tail pipe such 
as is used by many operators. Such 3 
device is considered a distinct hazard 
if the winch line should break or slip 
while a heavy load was being taken on 
or off the truck. 
Several trucks are equipped with 
A” frames built as an integral part 
of the truck bed. When not in use, 
each of the two poles or legs of the 
A” frame lies at and parallel to the 
side of the bed. When needed, the “A” 
frame is quickly assembled by raising 
the two legs, which are pivoted on 
their lower ends, in which oval slots 


ec 


are cut to receive a 2-in. steel pin. The 
two legs are then inclined to the center 
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of the truck and bolted together, and 
, sheave or snatch block is provided for 
the winch line. 


Shop Equipment 

The shop building at Olney mea- 
sures 90 ft. by 176 ft., and incloses 
nearly 16,000 sq. ft. of floor space. The 
building has a self-suspending roof of 
the type developed for airplane hangers 
and requires no center columns. The 
side walls of the building are 14 ft. in 
height. The concrete floor is well- 
sloped and is provided with numerous 
drains. 

Included in the shop equipment is a 
é-in. lathe, a large drill press, two 
smaller portable drills, a 250-amp. elec- 
tric welding generator driven by an 
dectric motor, and miscellaneous shop 
equipment. For body work and other 
wood work, a band saw, a planer, and 
a surfacer are provided. 

In the shop at present is an aligning 
unit for checking and correcting to 
obtain the proper caster, camber, and 
toe-in in the front wheels and axle. It 
is planned that a more modern “‘drive- 
on” type of aligning unit will be in- 
stalled some time this year. 

Two of the most interesting pieces 
of equipment are the dynamic wheel 
balancer and an instrument for cor- 
recting headlight focus that is more 
nearly exact than conventional means 
of checking headlights. Both are new 
and worthy of mention. 

The dynamic wheel balancer pro- 
vides a means of testing a wheel and 
tire under conditions that duplicate 
those that obtain when the car is in 
motion. The entire wheel assembly 
may be mounted and centered on a 
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This tractor stays here day and night 
pulling cars and trucks through the 
mud, Salem field 
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spindle in the machine. The wheel is 
then rotated by bringing a driving 
wheel, powered by an electric motor, 
to bear against the tire tread. Increased 
pressure will cause the wheel to rotate 
at a speed equivalent to that of a car 
traveling at 85 miles per hour. The 
spindle on which the wheel is mounted 
is capable of moving slightly, the 
movement being checked and con- 
trolled by an arrangement of springs 
in the body of the machine. If the 
wheel is out of balance, if the tire has 
a hidden defect, or if any condition in 
the wheel assembly results in a jerky or 
bumpy action, the spindle will be de- 
flected in a certain direction each time 
the point of defect passes over the driv- 
ing wheel. This direction and, hence, 
the exact point of defect is indicated 
to the operator by an ingenious device 
employing a neon light to illumniate 
a rotating plate attached to the spindle. 
This plate has a circle of numbers on 
its face, invisible, of course, at the high 
speed of rotation. The neon light, how- 
ever, is so connected to the springs 


This has happened many times in Illi- 
nois Basin when country roads and 
bridges were not equal to oil 


field traffic 


(Courtesy L. W. Breeden, Carter Oil Company) 
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controlling the spindle as to flash only 
when the point of defect causes the 
spindle to move. This flash, occurring 
every time the wheel makes one revo- 
lution, enables the operator to read the 
number on the plate that is opposite 
the light each time the point of defect 
in the wheel moves the spindle. The 
operator then stops the wheel by ap- 
plying a brake, turns the wheel by hand 
until the number is again opposite the 
neon light. An arrow on the side of 
the machine then indicates the exact 
position of the defect. 


The other piece of equipment that 
merits comment is built on wheels and 
may be moved to a position in front 
of the car’s headlight, adjusted to the 
correct height and center of the light, 
and used to determine the position of 
the beam. Its essential feature is a con- 
vex lens, which reduces and sharpens 
the beam as it is shown on a small 
screen behind the lens. Lines on the 
screen indicate whether the headlight 
is correctly focused. 

The advantage of this instrument 
over the usual method of testing head- 
lights by means of a grid marked on 
a wall or a sheet lies in the ability to 
adjust the axis of the instrument so 
that it is parallel to the car and, in 
other ways, to duplicate the conditions 
encountered in driving upon the high- 
way. 

Acknowledgment is made to the 
Pure Oil Company for making avail- 
able the information contained in this 
article. 
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Well Drilling and Completion Methods 
In Smaller New Illinois Fields 
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_ Hb Lighter rigs replace those originally brought from as 

EXCE US| : : . : Tin 

Ml Mid-Continent fields—Wells of small diameter are ing 

. being drilled, and special casing shoes built 

are being used of u 

rota 

HE methods used by the Pure Oil —_ between these two pieces anda shoulder _ will come into use if, for an oki 

Company in drilling and complet- above the packer serves to compress the rubber is unduly distended pee deel 

ing wells are typical of practice in the _ the rubber, forcing it against the wall —stroyed by deterioration or an wh. wel 

Clay City, Noble, and Cisne fields. of the hole when the full weight of | agency. The uncompressed a othe — 

Most operators in these areas follow the casing is put on the shoe. During _ packing rubber is approximatel ¥- 6 
the same general procedure except for the running of the casing and while _ in length and the distance haan he 
the manner of seating the casing and a seat is being cut by the chisel edge two faces of the metal seat js ry 
completing the well. of the shoe, the two parts of the Consequently, the metal seat will be 

Seating Casing shoe are held together and prevented come effective if the rubber js ion : 





from distending the rubber prematurely _ pressed 4 in. or more. Th 

; . - Thus, th 
The Pure Oil Wry = = by four to six stay bolts. These bolts, will provide three distinct pase. 

practice of reducing the size of the sade of soft steel, are designed to shear _ effecting a shut-off; the chisel edge of 


hole just above the producing zone and : 
a : = under a stress of 10,000 Ib. per sq. in., — 
reaming a tapered seat in the lime. Cas- pla the shoe, the compressed rubber packer, 


"sage a approximately one-fourth of th - -to- 

ing is set in this taper without cement- at nei a poi —_ to-metal seat above the 

: . sure exerte i av interesti 

ing if a successful shutoff can be ob- e H ——_ ™ — packer. It will be interesting to learn 

tained. In approximately one well out eing run. An additional shutoff is whether this type casing shoe will be 
provided by a metal-to-metal seat that _ successful. 


of ten, failure to get a shutoff has 
necessitated cementing. Most of the 
failures occur in wells drilled in the 
few spots where the lime formation 
used as a casing seat is crumbly and 
porous. 

To improve the efficiency of this 
method of setting casing, the Pure Oil 
Company is experimenting with casing 
shoes of different types. Until recently, 
Texas pattern shoes were used in all 
wells. Postulating that the single chisel 
edge of this type shoe may cause a 
spalling or crumbling of part of the 
lime face of the tapered wall, the engi- 
neers have designed a shoe having a 
serrated cutting edge and are now test- 
ing it. Essentially, the advance edge of 
the shoe is expected to start cutting 
into the lime in such a way as to avoid 
chipping or breaking the formation 
irregularly, the dislodged material fall- 
ing through the teeth. The second 
(principal) cutting edge engages the 
limestone and completes the seat of the 
casing. 

Another type designed by engineers 
of the Pure Oil Company and being 
tried currently for the first time is a 
shoe that employs a rubber or neoprene 
packer. The shoe has a chisel edge as 
does the Texas type but the body of 
the shoe is made in two pieces, one 
concentric with and fitting inside the 
other. The rubber ring packer is placed 
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Working on a Pure Oil Company 
well near Clay City 
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This Model 5000 Franks double-drum The Franks spudder is one of the many 
sid type spudding unit is bound for the units for this class of service being 
sk! ois Basin, where it will go into drill- powered with Link-Belt fiinished steel 
pe cleanout service. It is designed, roller chains where dependable high 
_— and equipped also for a wide range speed performance is required. The rig 
O otility work, such as following up manufacturers are not only complying 
otary outfits, drilling in and testing oil with chain specifications of the buyers; 
cuit of jarring out liners, fishing, and for they’re building into their units that 
taking potentials. It cleans out and assurance of long-life-service at mini- 


deepens wells to 5000 ft. and drills new mum maintenance cost... they’re build- 
wells to 3000 ft. ing good will among their customers. 


CHAIN SPECIFICATIONS——- FRANKS MODEL 5000 SPUDDER 
Drilling Drum Sand Reel 
134" Pitch Single Strand 1%" Pitch Single Strand 
Take Off Drive 2 Strand 114” Pitch H.S. Roller 
Spudder Drive — Single Strand 134” H.S. Roller 


LINK-BELT COMPANY 


Indianapolis, Houston, Dallas, Los Angeles, Philadelphia, Chicago, New York 
Distributors in all fields. 
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Drilling Records of Typical Wells 


The drilling records of three wells, 
exemplifying three different comple- 
tion methods, have been made available 
through the codperation of the Pure 
Oil Company. 

In both the Bunn Consolidated No. 2 
and the Geo. L. Travis-B No. 4 a 
Texas-pattern shoe was used in a for- 
mation seat, but one well required acid 
treatment whereas the other did not. 
These two wells are typical of those 
being drilled in the Clay City and 
Noble areas. Only a few of the wells, 
like the Travis-B No. 4, flow after 
being swabbed and do not need acid 
treatment. 

The C. H. Billington No. 2 was 
selected as representative of conditions 
in the Cisne field, where the presence 
of a water stratum just above the pro- 
ductive zone necessitates cementing the 
casing to obtain a shutoff This well 
was treated with acid, as are most of 
the wells in this area. The casing was 
gun-perforated prior to the acid treat- 
ment. 


Description of Drilling Rigs 


As is true of many of the rigs being 
used in Illinois, much of the equip- 
ment used in drilling these wells has 
been moved from Oklahoma or Texas 
and is much heavier than is actually 
needed for Illinois drilling. Most drill- 
‘ng rigs purchased new for the area 
are, of course, lighter, unitized outfits. 

The rig used in drilling the Bunn 
Consolidated No. 2 includes the fol- 
lowing equipment: 

The drawworks is an old type 2- 
speed hoist, which was unitized while 
the rig was still in Texas. It is powered 
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by an 11-in. by 11-in. open type twin 
steam engine. Steam is provided by 
three 73-hp. 200-lb.w.p. boilers. 
Other equipment in the rig includes: 
5-sheave, double-decked, 156-ton 
capacity crown block, 56-in. 4-sheave 
traveling block, 6-in. wigle hook, 6- 
in. swivel, 24-in. rotary table (old 
style), one 14-in. by 7%4-in. by 14-in. 
duplex steam pump (old type), 2'4-in. 





A representative portable rota 
drilling unit used in the Illinois 
Basin area 
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by 45-ft. rotary hose, and 12 
point weight indicator. 

In the Bunn Consolidated No, 2 
4¥s-in. O.D., 16.60-Ib. Grade 5 
shrink-weld_internal-flush, external 
upset drill pipe was used in drilli 
the hole to set the surface Pipe. The 
string of pipe is equipped with full. 
hole tool joints. 


“in. 109 


The 7¥g-in. hole in the Bunn well 
was drilled with 3'/-in. O.D., 13.39. 
Ib. internal-upset, external-flush Grae 
D drill pipe, equipped with regular 
A.P.I. full-hole tool joints, bucked and 
welded on. 


In drilling all their wells, the Pur 
Oil Company uses a 94-ft. derrick 
having a 24-ft. base. The derrick js , 
second-weight structure and third. 
weight relegs are used during drilling 
but removed and used on another drill. 
ing well after the hole is completed. 

The George L. Travis-B No. 4 wa 
drilled with the following equipment: 
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A MECHANICAL RIG| 


FOR EVERY DRILLING CONDITION| 


E HAVE, in our line of drilling rigs, a model to meet «my 
depth or condition encountered in present day drilling | 
bperations the world over. 












D Time has tested their dependability. Working under adverse 

- conditions has proven the value of the use of first class 

ie materials and rugged construction. 

ul. Designs which we have pioneered have been conclusively 

- proven to be correct. Portability has been shown by the ease 

30. and speed with which they are moved to seemingly inacces- 

Ps sible locations. 

]) 

a See your Composite Catalog for details of models shown here, or write for 
fully detailed literature. 
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MODEL R-810-6 FOR 4,008-FT.DRILLING 
Showing: Rig, two engines, and pump meunted on tractor wagon to illus- 
trate its portability. 
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MODEL 1061 POR 10,000 FT. DRILLING 


view showing: Air control valves for clutches; oil pressure gauge; 
yum gauges for synchronizing engines; engine throttle, and brake 
| . Skids under each engine and draw works for portability. 











MODEL 35 FOR 3,000-FT. DRILLING 





a Showing: Rig with ay oe ro (can yp ~~ oe 

-876- ¥ engine drive). Can moun on substructure of any desire eight, or 

, nape B-676-68 FOR 7.500-FT. DRILLING poe a on truck for well servicing and drilling where moves are frequent. 

bving: Centralized controls at driller’s position; rig transported in three 
riot works, engines, and substructures. 
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: PRB Sagem 


MAIN OFFICE and PLANT: 1422 Maury St., Houston, Texas, U.S.A. 
EXPORT OFFICE: 30 Rockefeller Plaza, N. Y. Code—"PORTRIG” 


Branches: Dallas, Pacific Coast Distributors: 


ing: Rotary drive sprocket; V-belt pulley § drive; air com- 
ot; and enclosed oi , an a oe ae oa = Longview, Corpus Christi, Wagner-Morehouse, Inc. 
two engines"? dual engine drive, type used on all enclosed Wichita Falls, Tulsa. Los Angeles, Calif. 











MODEL CT-5 FOR 5,000-FT. DRILLING 
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Progress record of Bunn Consolidated 
No. 2 well 
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a 3-speed unitized drawworks driven 
by an 11-in. by 11-in. closed type twin 
steam engine. Steam is supplied by 
three 73-hp., 200-lb.w.p. boilers. 

Other equipment includes: 5-sheave, 
single-shaft, 150-ton capacity crown 
block, 66-in., 4-sheave traveling block, 
6-in. wigle hook, 6-in. swivel, 24-in. 
rotary table (new style), 14-in. by 714- 
in. by 14-in. duplex steam pump 
(new), 2'4-in. by 45-ft. rotary hose, 
and a 12-in., 100-point weight indi- 
cator. 

The 834-in. hole in the Travis well 
was drilled with 4'4-in. O.D. internal- 
upset, external-flush rotary drill pipe 
equipped with full-hole shrink-grip 
tool joints. 


The surface pipe was set in hole 


ttt 


Diesel engines driving a rotary 


drawworks 
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drilled with 65%-in. O.D., 25.20-lb. 
drill pipe. Regular A.P.I. tool joints 
were used. 


Life of Drill Pipe and Tool Joints 


The short service life of tool joints 
in the Illinois wells has caused much 
concern. Various means are being tried 
to fortify the joints against the severe 
abrasive action of the formations 
drilled. These methods include the use 
of hard metal alloy rod welded in a 
ring around the lower edge of the tool 
joint. Experience shows that 11 to 14 
holes can be drilled with a set of tool 
joints before they need replacing. 

A string of drill pipe in Illinois serv- 
ice has a life of 50,000 to 60,000 ft. of 
drilling. One string of 414-in. drill 
pipe has drilled 13 wells (about 40,000 
ft.) and is now being equipped with 
the third set of tool joints, in an at- 
tempt to “wear” the string and de- 
termine exactly what its life is. 


Water Supply 

To impound water for its operations 
in the newly developed Cisne field, 
Wayne County, Illinois, the Pure Oil 
Company utilizes an earthen dam, on 
which interlocking sheet steel piling is 
used to form the downstream face. The 
dam is situated on Elm Creek northeast 
of the town of Enterprise in T-1-N, 
R-8-E. 

The dam is designed to confine the 
impounded water to the creek channel 
and thus avoid flooding the farm lands 
along the creek. Even so, the water 
reaches a depth of 18 ft. and backs-up 
one and one-fourth miles along the 
course of the stream. The volume of 
water in the reservoir thus created ex- 
ceeds 250,000 bbl., the equivalent ‘of 
approximately 35 acre-feet. This vol- 
ume of water is expected to supply the 
company’s needs through a dry spell 


not exceeding in length the 
record in this vicinity, 

The accompanying sketch Of the 
dam shows the manner in whi 


longest on 


sheet: piling has been onglealil * 
nucleus around which the dam h 
s 


constructed. The piling was driven 
a pile-driver attachment on the dra 
line used for the earthwork. . 


An apron of grouted riprap acts 
a spillway to prevent undermining th 
structure by the action of the Water 
coming over the dam. Special precay 
tions were taken to tie the teal 
solidly by a deep wall of rock ay 
downstream edge of the spillway to 
prevent any tendency of the riprap to 
creep. 

The width of the dam is about 9 
ft. so adequate anchorage into the creck 
bank on each side is provided. The top 
of the sheet piling is about 12 ft. above 
the natural creek bed. The spillway 
extends about 40 ft. downstream from 
the piling. 

The pump is situated 300 ft, up- 
stream from the dam and takes suc. 
tion through a screened intake pipe in 
the creek bank, lifting the water to ay 
earthern settling basin situated on 
higher ground to the southwestward, 

The pump station is built on stilts to 
raise it above flood stage. After heavy 
rains such as those that fell in Febru. 
ary a considerable portion of the farm 
land along the creek is flooded. The 
dam is completely submerged and is 
subjected to the tremendous scouring 
action of the current, which, although 
of moderate velocity, can quickly cut- 
out a poorly protected earthen dam or 
dike. It was principally to resist this 
scour that sheet piling was employed 
in the dam. 


The settling basin is about 200 ft. 
by 200 ft. Built on sloping ground, 
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A profitable Illinois producer completed as recommended by Core Laboratories, Inc., core analyses 


Don’t Guess... KNOW 
Whether You Have a 
Profitable Producer.... 


Now you can know in advance the results to be expected as to the type 
and quality of expectant well because Core Laboratories’ analysis service 
is your scientific short cut to more complete information and bigger profits 
in field development. 


In Illinois, Mid-Continent and Gulf Coast area Core Laboratories’ service 
enables operators to make substantial savings in proper well completions. Seven 
modern, portable field laboratories quickly available— Day or Night — 24 hours 
every day. 

Successful analysis work in Texas, Oklahoma, Kansas and Pennsylvania. Flush well 
completion and appraisal, Louisiana and Illinois. 


Call us at the location nearest you for prompt service 


CORE LABORATORIES, INC. 


General Offices: 708 Santa Fe Building, Phone 2-8952, DALLAS, TEXAS 


HOUSTON, TEXAS ey —— 
Lee Hotel NTRALIA, ILLINOIS ollege Stree 
Fairfax 1157 py ey an Building Phones 2060 and 1059-W 
CORPUS CHRISTI, TEXAS Phone 465 COTTON VALLEY, LOUISIANA 
1410 4th Street Gem Hotel 
Phone 9104 


Phones 4752 and 7951 


THE PETROLEUM ENGINEER, March, 1939 133 





‘ 

, 

' 
| 
: 
f 
t 
' 
t 
i 
f 
i 
H 
{ 











its depth ranges from 3 ft. to 10 ft. 
Its capacity is ample to permit the 
water to become perfectly clear before 
being pumped to the leases for con- 
sumption. 

The relatively simple requirements in 
the way of a dam, a settling basin, and 
pumping equipment have minimized 
the cost of a dependable water supply. 

The only alternative, if Elm Creek 
had not been utilized, would have been 
construction of an additional 10 miles 
of pipe line to a point on Little Wabash 
River in order to obtain an adequate 
water supply. 

The Pure Oil Company has provided 
its own water supply and distributing 
system for its operations in the Clay 
City and Noble fields, as well as at 
Cisne. 


Economies in Drilling 


One of the most interesting features 
of the development in the Illinois Basin 
is the continual adoption of new meth- 
ods by the more progressive companies 
in a never-ceasing effort to reduce costs 
and to increase the value obtained from 
every dollar expended. 

The uncertainty as to what the av- 
erage well will produce during the eco- 
nomic life of the field, inasmuch as 
most of the wells have a very low in- 
itial potential production, makes it ab- 
solutely imperative that the overall cost 
of drilling, completing, and equipping 
a well for production be kept as low as 
possible. 

Recently one of the major companies 
made a study of the relative cost of 


various methods of selecting the proper 
point for landing the casing string. 
Until recently, this company had fol- 
lowed the more or less conventional 
practice of drilling 834-in. or 734-in. 
hole within coring distance of the pro- 
ducing zone, then taking a 6-in. or 
6'4-in. core to determine the capacity 
of the formation to produce and to 
select a point for a casing seat. The 
hole would then be reamed, full size, 
to the casing seat. 

This practice was costly because of 
the time required for taking the core 
and for analysis by a geologist. 

In an attempt to eliminate this ex- 
pense, if possible, the company experi- 
mented with two other methods and 
carefully recorded time and cost in 
order to evaluate the relative economies 
of the three methods. 

In what will be termed Method No. 
2, the hole was drilled to a point above 
the producing formation as before but 
instead of a core being taken, the hole 
was reduced to 6 in. or 614 in. and 
drilled to its total depth. The casing 
point was then selected and the forma- 
tion analyzed by a study of samples 
and by an electrical log or well survey. 
The hole was then reamed to full size 
to the casing seat. 

In Method No. 3, a 734-in. hole was 
drilled to the total depth, and the cas- 
ing point and character of the forma- 
tion were determined entirely on the 
basis of an electrical log of the well. 
In this method, when the casing point 





Sketch of dam on Elm Creek, Wayne County, for impounding water 
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Sketch of new packer 
by Pure Oil Comp 
The rubber packer j 

(Sketch courtesy 

Company) 
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EASTMAN Controlled Directional Drill- 
ing and Oil Well Surveying Equipment 
helps to determine, direct or deflect the 
course of any well...anywhere. Our 
service and our products are the result 
of years of experience in building and 
actual use of well surveying and con- 
trolled directional drilling devices. 
There’s no guesswork involved when 
you use Eastman Service. It’s so simple 
and practical that your regular person- 
nel can use our equipment with slight 
technical training. Get all the facts. 
Write for complete information today. 
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@ Eastman Single Shot 


Surveying Instrument 








Compounded rig arrangement 


typical of those used in Illinois 
(Photo courtesy National Supply 
Company) 
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In calculating the cost of cori 
Method No. 1, the coring tim 
calculated from the time the 


Ng in 
Ce Was 


7Y,-in, 
bit left bottom until it returned tp 


ream. This time included a round trip 
of the 734-in. bit, a round trip of the 
core barrel, and the time required fo 
coring. 

In calculating the cost of reaming 
in Method No. 2, the time was Caley. 
lated on the basis of a round trip and 





the time required to ream. 


The average total cost of drilling 





is determined the casing is held sus- Saving based on Method No. 1, was $4605, 4 
pended in the hole while it is being Time Cost well drilled by Method No. 2 Cost a 
cemented. Method No. 2 over total of $4213 and a well drilled by 
Cost Comparison of the Three Method No. 1 10 hr. $392 Method No. 3 cost $4166. The average 
Methods Method No. 3 over depth of the 10 wells considered in th 

Method No. 1 17hr. 439 study was 1505 ft. 


A comparison of the cost of the 
three procedures showed that Method 
No. 3 resulted in an appreciable saving 
over either of the other two methods 
and the results were equally satisfac- 
tory. Consequently, this method has 
been adopted as standard practice by 
this company. -— 
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Cost and time records were kept on 
ten wells to eliminate any individual 
variations, which might lead to erron- 
eous conclusions. Certain phases of the 
entire drilling operation, such as drill- 
ing to the productive zone, circulation 
in preparation for running the electri- tnt 
cal survey, and the cost of the survey, 
were considered common to all the 
wells and were therefore balanced-out 
in the cost comparison. 











Essentially, then, the comparison of ia 
costs was based on the following opera- 
tions: = | 

In Method No. 1, the cost of core- 
heads and of coring. 

In Method No. 2, the cost of ream- 
ing. 

In Method No. 3, the elimination of — 
these operations. 

Based on Method No. 1, the follow- 
ing savings in cost and in time were 
indicated: iw | 
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Recent Discoveries of Oil in Indiana 
and Kentucky 


Successful completion of wells in a few small areas 
has stimulated extensive leasing 





TTEMPTS to develop Indiana and 
Kentucky to a status compar- 
tble to the activity in Illinois have 
been disheartening. Numerous wild- 
cats have been drilled and are being 
drilled in a broad area in both states. 
On the strength of these, plus the en- 
couragement offered by the few pro- 
ducing areas that have been discovered, 
is based the current leasing activity, 
much of which centers in Evansville, 
Indiana. Another factor, more psycho- 
logical than anything else, giving im- 
petus to the Indiana-Kentucky lease 
play is the desire of many who “‘missed 
out” in Illinois not to be left out in 
the cold entirely. 


Indiana Development 


The discovery of oil near the town 
of Griffin, in Gibson County, Indiana, 
has caused most recent leasing activity 
to be centered in this area. As a result 
of this, Gibson and Posey counties are 
almost solidly leased. The well that 
started this play was Fitzgerald, Hays, 
et al’s No. 1 Cooper Estate in E SW 
NE 13-3s-14w, completed December 
14, 1938. The well has been shut-in 
waiting for an outlet but is reported to 
have a potential production of about 
400 bbl. per day. An offset to the dis- 
covery well recently produced at the 
rate of 45 bbl. per hour. 

Probably the most productive area 
thus far discovered in the new Indiana 
development is the Heusler Dome area 
just west of Evansville. The probable 
extent of the pool is not great; it is 
limited at present to 1280 acres con- 
trolled by Sun Oil Company. Eleven 
producing wells and one dry hole have 
been drilled in developing the area. The 
discovery well was the No. 1 Dietz, in 
SW SW SE 1-7s-12w, completed May 
25, 1938. The initial production of 
wells in this field is erratic but aver- 
ages about 75 bbl. per day. Initial 
bottom-hole pressure was about 650 
lb. per sq. in. So little gas is produced 
with the oil that none is available for 
lease use; fuel oil is used for heat and 
power. The producing zone is the 
Waltersburg sand, a member of the up- 
per Chester series above the Glen Dean. 
The Waltersburg is found at a depth 
of about 1700 ft. in the Heusler Dome 
field. A preliminary estimate based on 
core analyses showed a possible recov- 
ery of 150 bbl. of oil per acre ft., 
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based on 20 percent recovery by nat- 
ural means. Usually a 12-ft. core is 
taken in the Waltersburg, all of which 
shows saturation, but the sand is 
thicker than 12 ft. It is probable that 
the amount of connate water present is 
700 bbl. per acre ft. but no trouble 
has yet been experienced because of 
water. The B. S. & W. content of the 
oil produced is only 0.1 percent. The 
wells have really not been produced 
steadily nor at their maximum rate, 
however, so that coning or other forms 
of water encroachment have not been 
induced. The wells were shut-in for 3 
or 4 months at the outset, because no 
outlet could be arranged. At present, 
most of the oil produced is pumped 
through a 3-in. line to a point on 
nearby Ohio River where it is loaded 
into barges. This arrangement permits 
shipping the oil to the refineries at 
Louisville, Kentucky, or Wood River, 
Illinois, or up-river at Cincinnati, Ohio. 

The only other new Indiana produc- 
ing area of any consequence is the 
Prairie Creek field south of Terre 
Haute. This field has been developed 
by the Carter Oil Company. The dis- 
covery well, No. 1 Louisa Paddock, in 
S NE NE 16-10n-10w, Vigo County, 
was completed August 31, 1937. To 
date, 14 producing wells have been 
completed, and no dry holes. The field 
is believed to be confined to sections 9, 
15, and 16. The oil comes from the 
Devonian formations at a depth of 
about 2100 ft. Initial production has 
ranged from 20 to 310 bbl. per day. 
A pipe-line outlet has been established, 
connecting with the Illinois Pipe Line 
Company’s system. 


New Kentucky Development 


A discussion of Kentucky develop- 
ment is unavoidably hampered by the 
lack of a state survey by which de- 
scriptions of locations can be given. 
To fill the need of operators in the 
area, the Carter Oil Company has de- 
vised and was the first to use a co- 
ordinate system designed as a substi- 
tute for a formal survey. 

Carter’s coérdinate system, as it is 
called by some, divides the state of 
Kentucky using United States Geo- 
logical Survey quadrangles sub-divided 
into 9 parts, each part corresponding 
to a township. Corresponding to the 
township as a unit, the basic area is 5 


minutes of latitude “high” by 5 min- 
utes of longitude “wide.” This area is 
then divided into units corresponding 
to a section (one square mile), each of 
which is 1 minute by 1 minute. Conse- 
quently, a “township” by the coordi- 
nate system has 25 “sections” instead 
of 36. The position of the “township” 
north and south is designated by a let- 
ter of the alphabet; east and west by a 
number. “Sections” are numbered in 
the same sequence as in the township. 
The linear dimensions of the sections 
are not uniform, of course, but the 
system does serve as an expedient in 
referring to well locations. 

Of the new fields in Kentucky, Birk 
City has attracted the most interest 
and has had the most development. 
The discovery well in the field was 
Hoosier Drilling Company, now Birk 
City Oil Company’s No. 1 Blackwell, 
in SE NW 18-P-27 (Carter Codrdi- 
nate System), and was completed in 
the McClosky sand April 22, 1938, at 
a total depth of 1871 ft. Initial pro- 
duction was 50 bbl. per hour. Produc- 
tion has been sustained better than was 
expected and this well is probably the 
best well in the field. It has never been 
acidized, although most wells drilled 
subsequently have been given an acid 
treatment. To date 90 producing wells 
and 20 dry holes have been drilled in 
the area. Development has been seri- 
ously hampered recently by flood 
waters in Green River. 

The most interesting recent de- 
velopment in Kentucky has been the 
discovery of oil near the town of Cory- 
don, on February 19. The discovery 
well, Trigg No. 1, in NE 18-P-22 
(C.C.S.), about 11 miles south of 
Henderson, had an initial production 
estimated at 300 bbl. per day. 

Typical of the erratic nature of the 
McClosky formations is the develop- 
ment near Spottsville, Kentucky. The 
Magnolia Petroleum Company com- 
pleted its No. 1 Samuel Green on 
October 26, 1938, producing 437 
bbl. in 16'% hours from the McClosky 
sand through 2-in. tubing. Six offset 
wells have been drilled, only one of 
which has produced oil. This was the 
No. 1 Annie Green, which had an 
initial production of 306 bbl. in 17 
hours. The J. E. Casey was dry in the 
McClosky but is being deepened to test 
the Devonian formations. 
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A.O.SMITH 


CORPORATION 


MILWAUKEE, WISCONSIN 


District Offices: New York « Pittsburgh + Chicago « Tulsa 
Dallas « Houston «+ Los Angeles «+ San Francisco 





[sa MUST in the Cockpit! 





and in the building of PRESSURE VESSELS, too! 


There’s no time to consult a rule book in case of an 
emergency in the air. That is why airline officials insist 
upon experienced men in the cockpit. 


Experience! That is why more Smith high pressure 
vessels serve the petroleum industry than all other 


makes combined. That is why 98 per cent of the pres- 
sure vessels with corrosion-resisting linings are of 
Smith manufacture. Refinery executives and engineers 
naturally turn to Smith for pressure vessels—because 
the world’s broadest experience in the construction of 
such vessels is Smith experience. 








PRESSURE 
VESSELS 





| PIONEER MANUFACTURERS OF ELECTRIC-WELDED 


’ PRESSURE VESSELS” 


sé SMITH HIGH YIELD CASING e SMITH LINE PIPE 
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Immoderate Leasing Activity 


Spreads Into Missouri 


Much of the northern part of the state has been leased although EXCLUSiy 
no test wells have been completed 


NE of the amazing outgrowths 

of the development in Illinois 
has been the tremendous leasing activ- 
ity in the Forest City Basin. The ter- 
ritory in northwestern Missouri, north 
of township 55 north and west of 
range 9 west of the Fifth Principal 
Meridian, is almost solidly leased and 
the activity has extended northward 
into Iowa. No one seems to know just 
why the interest is so keen, as there 
have been no test wells drilled and cer- 
tainly there is no tangible evidence to 
justify such an enormous leasing cam- 
paign. Here, as in Indiana and Ken- 
tucky, much of the impetus has been 
given by those who were not fortunate 
enough to be “in” on the Illinois de- 
velopment. 

It is difficult to estimate what the 
future may bring in the way of de- 
velopment in Missouri. Only now, 
after several months of heavy leasing, 
are test wells being started. 

W. E. Mills et al recently started a 
well in northwestern Missouri on the 
Spring farm in SW SW SE 30-62n- 
38w. This is in Holt County, north- 


east of Mound City, Missouri. A well 
is known to have been drilled in this 
section years ago to a reported depth 
of 1015 ft. but no log or other data 
can be found. It is believed that the 
well was completed in the Cherokee 
series. 

In the north central part of Mis- 
souri a test has been started by C. E. 
Richardson et al in NW NW 16-58n- 
17w, Macon County. 

The only well in southeastern Mis- 
souri that can properly be called an ef- 
fort to extend the Illinois activity into 
Missouri is Diemund’s No. 1 Cooper, 
in SE SE SE 14-29n-9e, Bollinger 
County, which is being drilled by 
cable tools at the present time. 

Other than these test wells now 
being drilled, there is no drilling ac- 
tivity in Missouri. There are, however, 
a number of seismograph parties work- 
ing in the state and several major com- 
panies are showing an interest in the 
geology of the Forest City Basin. 
Geologists working for the oil com- 


panies and others interested in the area 






have obtained complete COdperation 
and valuable assistance from the mem. 
bers of the Missouri Geological Survey 
at Rolla, Missouri. Working under the 
direction of H. A. Buehler, directo 
and state geologist, and H, §. Mec. 
Queen, assistant state geologist, the 
men have been contributing much 
valuable work on the geology of th 
state, as it correlates with that of Kan. 
sas, Illinois, and other neighboring oil. 
producing states. 

The state survey has recently pub- 
lished bulletins that are an excellen: 
source of information on the northem 
part of Missouri. One of these, dated 
November 14, 1938, is titled “The 
Geology of Northwestern Missouri” 
by H. S. McQueen and F. C. Greene 
(Vol. XXV, Second Series, 1938). The 
other, published in January, is titled 
““Sub-Surface Geology of Northeastem 
Missouri” by J. G. Grohskopf, N. §. 
Hinchey, and F. C. Greene (Appendix 
I, 60th Biennial Report, 1939). Both 
may be obtained through the survey 
office, Rolla, Missouri. 





Area heavily leased in northwest Missouri. Location of two test wells shown 
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Fig. |. General view of The Corpus Christi Corporation recycling and extraction plant 


Recycling Plant Improves Efficiency of 
Production in Stratton Field 





HE Stratton field, discovered by 

the Stanolind Oil and Gas Com- 
pany in the early thirties, was not de- 
veloped immediately after discovery, 
owing to the fact that the field was 
classified as a high-pressure, dry-gas 
field and difficulties encountered in 
drilling resulted in the completion of 
only one well and the cementing of 
the drill stem in the second. 


About three years ago John F. Camp 
acquired the oil and gas lease on the 
Wardner Ranch, totaling 8700 acres, 
in the Stratton field and immediately 
began exploring and drilling operations. 
He completed six wells, one in the 
4700-ft. sand, one in the 6000-ft. sand, 
one in the 6300-ft. sand, and three in 
the 6400-ft. sand. All these wells 
produced distillate at a high gas/oil 


ratio. 


Early in 1938 John J. Sheerin, who 
had been watching the progress of the 
Stratton field with interest, saw the 
practicability of recycling operations 
and convinced Clyde Alexander, for- 
merly vice-president and general man- 
ager of Phillips Petroleum Company, 
of the significance of the field if prop- 
erly developed. 

An elaborate program of field and 
laboratory tests followed, directed by 
Henry N. Wade, consulting engineer 
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E. E. DeBACK 
received degree of A.B. in engineer- 
ing from Stanford University, 1921. 
and M.S. in engineering from Massa- 
chusetts Institute of Technology, 1922 
—Has served with Pan American 
Petroleum Company as assistant en- 
gineer, Wilmington Refinery — With 
Foster Wheeler Corporation, New 
York City. in Natural Gasoline Di- 
vision—With Hercules Gasoline 
Company, Inc., Shreveport, Louisi- 
ana: designed, supervised construc- 
tion, and operated that company’s 
plant in East Texas field—With The 
Corpus Christi Corporation he is su- 
perintendent of plant. lease, and 
pipe-line operations. 







































































Reservoir pressure must be maintained to produce 
fluid as gas and avoid loss of valuable constituents 
by retrograde condensation 


By E. E. DeBACK, Superintendent, 
The Corpus Christi Corporation 


for the Stearns-Roger Manufacturing 
Company of Denver, Colorado. The 
testing equipment, or pilot plant, in- 
cluded a high-pressure separator, ex- 
changers, orifice meters, expansion 
valves, and all the necessary accessories 
to determine accurately the quantities 
of gases and liquids at various temper- 
atures and pressures obtained from 
each of the wells that had been com- 
pleted at that time. Two fractional an- 
alyses of the gas and liquid from each 
well were made, and altogether about 
400 tests were made. 


Furthermore, a competent geologist 
was retained to report on the geology 
and reserves of the structure. 


Reserves and extraction methods 
having been proven, The Corpus Christi 
Corporation was formed, and W. K. 
Warren, president of Warren Petro- 
leum Company, became its president. 

Contracts were awarded to Stearns- 
Roger Manufacturing Company to 
construct the extraction and recycling 
plant, and to the Camp Drilling Com- 
pany to drill additional producing and 
input wells. 

The Stratton field contains 11 
proven sands, bottom-hole pressures 
range to a maximum of 2900 Ib. 
gauge, and the present proven reserve 
is 900,000,000 M cu. ft. of distillate- 
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laden gas. The distillate, owing to the 
formation pressures and temperatures, 
exists in the formation only in the 
vapor phase, and owing to the phe- 
nomenon of retrograde condensation, 
any reduction in bottom-hole pressure 
would condense a portion of the dis- 
tillate, which would be lost forever as 
it would simply wet the grains of sand 
in the formation. 

Therefore, from the standpoint of 
maximum recovery of distillate and 
maximum life of the field combined 
with strict adherence to the principles 
of conservation, it was deemed neces- 
sary to return all gas, after distillate 
extraction, to the sand from which it 
was obtained. 


The plant as built is now processing 
55,000,000 cu. ft. of gas per day, at 
which rate 45 years would be required 
to process the entire present proven 
reserve. 

Process 


Gas is produced from individual 
wells and passes through conventional 
positive chokes to a high-pressure gath- 
ering system. The combined gas from 
the six producing wells is delivered to 
the plant through 4-in. and 6-in. lat- 
erals and an 8-in. main line at a tem- 
perature of 120° F. and a pressure of 
1500 lb. gauge. Atmospheric cooling 





Fig. 3. Water-circulating system con- 
sists of two units, each of which has 
three centrifugal pumps direct-con- 
nected to a 6-cylinder gas engine 
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coils, in a down-draft cooling tower, 
cool the main stream of gas. From 
these coolers the gas passes to the shell 
and tube exchangers where it is further 
cooled by the dry gas from the main 
separator. Final cooling is accomplished 
by an expansion valve situated between 
the exchangers and the main separator, 
and this valve also maintains 1200-Ib. 
pressure on the separator. 


At present the distillate is being con- 
densed at 1200 Ib. and 68° F., and this 
temperature is just above that at which 





Fig. 2. These four 600-hp. an 


compressors are placed back 
to back 


Gle-type 


ee 


hydrates form. Dehydration egy 
ment, however, is now being ial 
so that the main separator can be 
ated at 40° F., which will increase dl 
extraction efficiency to the maximum 
economically advisable. 

The dry gas after leaving the main 
separator passes through the heat ¢. 
changers, previously mentioned, tp 
four 600-hp. angle-type compressors 
which have a combined Capacity of 
55,000,000 cu. ft. per day when com. 
pressing the dry gas from 1200. 
gauge to 3100-Ib. gauge pressure, _ 

From the compressors an 8-in, line 
returns the dry gas to the injection 
well. An additional injection well i 
now being drilled to reduce injection 
pressure and insure proper distribution 
of return gas in the formation. 

Two stages of distillate weathering 
are being used at present, in liev of 
stabilization, to weather the raw dis. 
tillate obtained from the main separs- 
tor to a final product having a Reid 
vapor pressure of 10 lb. Stabilization 
has been given serious thought and is 
advisable; however, stabilizing equip- 
ment will not be installed until other 
developments now under consideration 
have been definitely settled. 

Lease storage consists of one 5000- 
bbl. welded conventional tank and one 
10,000-bbl. floating-roof tank. The 
company also owns and operates a 35- 
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Give your wells 
this money-saving 
protection 


PATTERSON-BALLAGH 


Drill Pipe & Casing 


PROTECTORS 
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RESULT: 


HUNDREDS OF DOLLARS SAVED 
IN DRILLING EACH WELL 


Prior to the introduction of Patterson-Ballagh 
Rubber Protectors in 1928, there was only one 
method of protecting casing from drill pipe. 
That was by means of the “ball-bearing tool 
joint." The ball-bearing idea immediately 
became obsolete when these Rubber Protec- 
tors were made available. At one-fifth the 
price of "ball-bearing tool joints,’ Patterson- 
Ballagh Protectors lasted ten times as long. 


Today, the improved Patterson-Ballagh Protec- 
tors last at least twice as long as the Protectors 
we produced in 1928. 


Furthermore, the price of these Protectors is 
now less than half the 1928 price, due to in- 
creased production, greater efficiency in man- 
ufacturing operations and reduced cost of 
materials. 


The economy of drill pipe and casing protec- 
tion by means of Patterson-Ballagh Protectors 
is a remarkable achievement that has meant, 
and is meaning, the savings of millions of dollars 
to the Oil Industry. 


PATTERSON-BALLAGH CORPORATION 


Plant and General Offices: 1900 E. 65th St., Los Angeles, California 
Mid-Continent Office: 1506 Maury St., Houston, Texes 
New York Office: 39 Cortiandt St., New York City 
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Fig. 4. The main separator is con, 


























structed of laminations of 3/1 b.in, Fig. 
te iy? plates totaling 41/5 in. in thickness mas 
: = SDSS NR dia ae exp: 
ing- 
ss agen through the eight jacket. 
water atmospheric sections and th 
third 800 gal. per min. over the ol 
side of the cooling tower. pab 
A 15-kw. generator direct-connected “a 
to a 35-hp. engine supplies current fo, by 
plant lighting. This generator is already the 
wound for parallel operation when jt ang 
becomes necessary to install a second for 
unit. 
Air for starting the main compres. 20 
sors and for miscellaneous use js sup- n0 
plied by a two-stage air-cooled com. ust 
pressor ‘“V”-belt-driven from a 4-cy|. “ 
inder 20-hp. gas engine. o- 
Fresh water is lifted by a deep-wel 
turbine pump, driven, through a geared 
mile 414-in. welded line terminating pyrometer indicating the exhaust tem- head, by a 4-cylinder 35-hp. gas en- . 
at Corpus Christi and a 6-in. welded perature of each power cylinder. gine. There were two reasons for select- : 
i he local refin- - , i i ; ifti 
ane line weave the local refin Ausiliary Equipment ing this method of lifting the fresh s 
eries and terminals. it sini testi talline water supply. 2 if the water were 
. ) lifted by gas this gas would hay . 
Main Compressors y 8 g ave to 
| p ae —_— gas — — Oe 8, ead oe compressed from atmos. ot 
The main compressor building is 42 pnd pags i pce” pheric pressure to 3100 Ib., as low- 
ft. by 60 ft. and houses — =. The ‘ied aihiadiaihien inate "pressure gas from the stage weathering 0 
ee ey a a placed back to alee a cae ae ihe See oye was already available for engine fuel; 0 
back as illustrated. (Fig. 2). ' arr & . second, potable water was required F 
Bask wate tes de Sbda, by 2440 standby, each of which consists of ’ 
ac unt as SIX , “in. by = three centrifugal pumps direct-con- for the operators houses, so a second r 
power cylinders, the pistons of which ‘ water system would be required if the c 
sue all contol, and tear 5M-in. by 14- nected to a 6-cylinder, 100-hp. gas en- 
in. for ed-steel compressor c finders gine. One pump circulates 1800 gal. a“ gr alan senunadit eg ; 
satin atinis er y 7 per min. over the hot side of the cool- The shipping pump on the pipe line 
These units are entirely force-feed ing tower, the second pumps 1200 gal. is a 414-in. by 10-in. power pump c:- t 
lubricated, the oil pressure being sup- F 


plied by two methods: i 
Lubricators force oil to the power i. 
cylinders, scavenger cylinders, com- 
pressor cylinders, and the compres- 
sor-rod packing. 

A crankcase-oil circulating pump 
pumps the oil from the crankcase 
through an oil filter, thence to the 
oil coolers and back to the distribu- 
tion system built into the crankcase, 
and to the connecting rods of the 
engine itself. 








Each unit is protected by an over- 
speed cutout, low-water and oil-pres- 
sure cutouts, and an excess-tempera- 
ture cutout, all of which operate in 
conjunction with the ignition system. 
The units are further protected by air 
filters, oil temperature and pressure 
gauges, tachometers, and a six-point 


rrr rrr rrr ror OOOO OO OOOO OOO rr 


Fig. 5. Manifolding on the compres- 
sor suction and discharge 
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Fig. 6. Method of piping the Christ- 
mas trees on producing wells to mini- 
mize strain transmitted to the tree by 
expansion OF rupture of the gather- 


ing-system lateral line 


ttt 


pO ae 


pable of delivering 5000 bbl. per day on 
300-lb. pressure. This pump is driven 
by a 6-cylinder, 100-hp. gas engine 
through a “y”-belt drive. rhe engine 
and pump are separated by a brick wall 
for fire protection. 


The main separator 1s designed for 
2000-Ib. working pressure and is of 
novel design inasmuch as it is not the 
yual single-plate construction but is 
built of laminations of 3/16-in. plates 
totaling 41 in. in thickness. (Fig. 4.) 

All pipe valves and fittings conform 
to the A.S.M.E. Code for their partic- 
ylar working pressure and temperature. 
Fig. 5 shows the type of manifolding 
on the compressor suction and dis- 
charge, which is also illustrative of all 
other piping details. 


The plant is equipped with numer- 
ous safety devices, in addition to those 
on the compressors already mentioned. 
For instance, if the liquid level should 
rise too high in the main separator, a 
control valve shuts-off the supply of 
gas to the fuel system and another con- 
trol simultaneously vents the gas in 
the fuel header to the air, automatically 
shutting-down all rotating equipment 
in the plant. On the control board and 
at convenient places about the plant 
there are manually operated quick- 
opening valves controlling the gas pres- 
sure to two 8-in. piston-operated shut- 
off valves situated in the wet-gas line 
entering the plant and in the return- 
gas line to the input system and a 3- 
in. piston-operated dump valve in the 
gas system between these shut-off 
valves, which vents all gas trapped 
within the plant to a flare. 

Safety valves and bursting disks pro- 
tect individual pieces of equipment. 


Production and Input Wells 


Fig. 6 illustrates the method em- 
ployed in piping the Christmas trees on 
the producing wells to reduce to a min- 
imum any strain transmitted to the 
tree by expansion or rupture of the 
gathering-system lateral line. 

The input well is likewise protected, 
except that expansion bends are ar- 
ranged horizontally instead of verti- 
cally, owing to their size, length, and 
weight. Bennett check valves are used 
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as protection on the input well in case 
of a rupture in the return system. 

All wells are cemented from top to 
bottom and the method employed in 
completing wells has proved excep- 
tionally satisfactory as indicated by the 
ability of the wells to produce and take 
gas at rates as great as 50,000,000 cu. 
ft. per day each without undue 
changes of pressure. 


Product 

As mentioned, the product is a dis- 
tillate having characteristics similar to 
those of many other distillates now be- 
ing produced from the high-pressure 
fields along the Gulf Coast. The pro- 
duction is 1200 bbl. per day. Typical 
samples show the following averages: 





Gravity 60.0 A.P.I. at 60° F. 
Color Plus 30 
Doctor Negative , 
Varor pressure 10.0 lb. Reid at 100° F. 
Distillation: 

1.B.P. 95 

> percent 138 

10 percent 160 

20 percent 194 

30 percent 218 

40 percent 238 

50 percent 262 

60 percent 291 

70 percent 328 

80 percent 372 

90 percent 440 

95 percent 498 

z. F. 503 

Recovery 96.0 percent 

Residue 2.0 percent 

Loss 2.0 percent 














This distillate yields 87 percent 400- 
e.p. motor fuel having a high lead 
susceptibility. Stabilization and dehy- 
dration equipment, when installed, will 
materially improve the octane number 
and initial-to-10-percent point and 
will reduce the vapor pressure slightly. 


Probably one of the most important 
phases of the development of this field 
is the location of input and producing 
wells to form a pattern that will ef- 
fectively and economically produce and 
return the gas so that eventually the 
entire formation will be denuded of its 
distillate content. Low-temperature 
robot-controlled fractional-analysis 
equipment has been installed in a mod- 
ern, fully equipped laboratory, as it is 
necessary periodically to make accurate 
fractional analyses of the gas from in- 
dividual wells to determine when and 
to what extent, if any, dry gas has 
begun to dilute the gas from any par- 
ticular well. This information in turn 
will determine the optimum rate of 
flow from the individual producing 
wells and curves can be plotted and ex- 
tended to assist in establishing a future 
history, so to speak, for the field as a 
whole so that each well will continue 
producing uniformly throughout the 


entire life of the field. 
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WITH MEN 


Cc, H. FEWELL, who until recently 
has been a driller with the Anglo- 
Ecuadorian Oilfields, Ltd., is now in 

California. 
Los Angeles, Californ 


DR. H. HUGEL, exploration engi- 
seer for Astra-Romana, having head- 
quarters in Campina, Roumania, is in 
Los Angeles, California, studying oil 
equipment and operating methods. 

ae en 


PHIL REED, drilling superintend- 
ent for the Bahrein Petroleum Com- 
pany, Ltd., at Bahrein, was a recent 
visitor in Los Angeles, California. 

adnan 


JIM DeLONG, president of Wau- 
kesha Motor Company, Waukesha, 
Wisconsin, recently visited in Tulsa, 
Oklahoma; Houston, Texas, and the 
East Texas field. He was accompanied 
by ARCH CAMPBELL, Tulsa, dis- 
trict engineer. 


LLOYD G. ENSIGN, New York 
City, export representative, left March 
1 for Cuba and South America. He will 
be gone about three months and will 
visit Cuba, Trinidad, Venezuela, Co- 
lombia, Ecuador, Peru, and _ possibly 
Brazil in-behalf of his principals. 

<> 


H. W. MANLEY 
H. W. MANLEY on March 1 as- 


sumed new duties as superintendent of 
the gas and natural gasoline depart- 
ment of the Barnsdall Oil Company, 
Tulsa, Oklahoma. He succeeded A. J. 
SCHLOSSER, retired. Manley was 


Vision engineer and assistant to 
hlosser. 
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IN THE 


M. B. FREELAND, driller for the 
Bahrein Petroleum Company, Ltd., is 
spending a short time in Bakersfield, 
California. He may’ go to Colombia in 
the near future. 

— ae 


H. F. DE BOER, engineer for the 
Shell interests, is now making a study 
of equipment and methods in the Cali- 
fornia fields. He will later go either to 
Egypt or Colombia. 

— 


DAD DETTER, drilling superin- 
tendent for the Caribbean Petroleum 
Company, is in Los Angeles, California, 
on a visit. He will soon return to 
Venezuela. 

— an 


WM. JENSEN, Jensen Brothers 
Manufacturing Company, Coffeyville, 
Kansas, is spending three months in 
South American oilfields. He is accom- 
panied by Mrs. Jensen. 

a 

HAL PRICE, of H. C. Price Com- 
pany, Bartlesville, is in Venezuela on 
business. 

— 


W. K. MELLON, vice-president of 
Petroleum Rectifying Company of 
California, recently returned to his 
office in Los Angeles from a visit of 
several weeks at the company’s Gulf 
Coast headquarters in Houston, Texas. 
While there Mellon, in company with 
G. B. HANSON and J. F. THOMAS 
of the Houston office, made several side 
trips into Arkansas, Louisiana, and 
Oklahoma, where the company has 
several Petreco Electromatic Desalting 
Plants in service. 

— 


H. C. SNYDER, driller for the 
Bahrein Petroleum Company, Ltd., is 
in Los Angeles, California, on vacation. 

—— an 

R. R. VAN SANT, formerly with 
the Frick-Reid Supply Corporation, on 
March 1 joined the sales staff of the 
Larkin Packer Company. His head- 
quarters are in Fort Worth, Texas, and 
he will cover the north and central 
Texas territory. Van Sant has been 
with Frick-Reid for five years. The last 
two years he was stationed at Odessa, 
Texas, and before that was city sales- 
man in Fort Worth. 


a — 


INDUSTRY 


———— 


BUFORD W. DAVIDSON, for- 
eign service manager for M. O, John- 
ston Oilfield Service Corporation, was 
killed in an air- 
plane crash 
near Karachi, 
India, while on 
a trip covering 
the oil fields of 
the world in 
the interests of 
the company. 
After recently 
completing a 
trip through 
South America, 
he had covered 
all of Europe, 
Iraq, Iran, Arabia, and Bahrein and was 
on his way through India, en route to 
Burma, Assam, and the Netherland 
East Indies. He was 34 years of age 
and had been with the company for 
three years. He is survived by his 
widow and two children. 

—— 


S. E. CHARLEBOIS is now in 
Ventura, California, having recently 
returned from Venezuela where he was 
tool pusher for the Caribbean’ Petro- 
leum Company. 

—— 


H. C. CREATH and B. H. 
THOMPSON, both back from Co- 
lombia where they were drillers for 
The Texas Company, were transferred 
to the States because of malaria. They 
soon will be sent to Egypt or Arabia. 

— 


DR. A. E. DUNSTAN, London, 
England, chief chemist of the Anglo- 
Iranian Oil Company, is visiting the 
company’s refinery at Abadan, Iran. 
He will return to London about the 
middle of April, and will then visit the 
United States to attend several techni- 
cal meetings. 

—— 


CHESTER BAIRD is in charge of 
geophysical and drilling activities in 
Denmark of the Danish-American 
Prospecting Company, the control of 
which recently was acquired by the 
Gulf Refining Company. Baird has 
been in charge of production and ex- 
ploration activities of the Gulf in 
Venezuela. 














BUFORD W. DAVIDSON 
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M. T. KAPELLE, a former mem- 
ber of the field sales staff of The Guib- 
erson Corporation, Dallas, Texas, has 
returned to this company’s-sales organi- 
zation. Kapelle will be in charge of 
sales in the eastern Oklahoma and 
Kansas fields. His home address is 321 
South Osage Street, Ponca City, Okla- 
homa. 

— 

L. H. RUSSELL, drilling superin- 

tendent for the Turkish Government, 


is on leave and is now in Texas. 
on —<> a 


SAM F. BOWLBY, chief exploita- 
tion engineer for Shell Petroleum Cor- 
poration, Houston, Texas, was the 
guest speaker February 28 before the 
Petroleum Engineering and Geology 
Club at Texas A. & M. College. This 
club is the student affiliate branch of 
the American Institute of Mining and 
Metallurgical Engineers at the college. 
Bowlby’s subject was ‘““What a Major 
Oil Company Expects of Its Petroleum 
Engineers.” The meeting was attended 
by 196 members. 

a 

H. L. WILKINS, for several years 
district sales manager of the central 
Oklahoma district for the Frick-Reid 
Supply Corporation, has been appointed 
general district manager in charge of 
Illinois, Indiana, Kentucky, and Michi- 
gan. Wilkins will move from Tulsa to 
some central location in his new terri- 
tory. Wilkins is suceeded by L. R. 
(MIKE) ROBERTS, who was ap- 
pointed district sales manager for the 
central Oklahoma district. Roberts had 
represented Frick-Reid as field sales- 
man in the Seminole'Wewoka area in 
Oklahoma for several years, and is well 
known to the petroleum industry in 
that area. 

—— 

J. BOYLE, manager of the Anglo- 
Saxon Petroleum Company, has re- 
turned to his headquarters in London, 
England, after spending six months in 
the United States. 


WILLIAM ABBETT LEWIS, JR., 
engineer with the Westinghouse Elec- 
tric and Manufacturing Company, 
Pittsburgh, Pennsylvania, has been ap- 
pointed director of the School of Elec- 
trical Engineering in the College of 
Engineering, Cornell University. 

—_<_ 

SID BERTRAM and DAN ELAM, 
engineers formerly operating out of the 
Los Angeles headquarters of Interna- 
tional Geophysics, Inc., have been 
transferred to the Lovington, New 
Mexico, branch office of the company. 
New branch offices have recently been 
established at Great Bend, Kansas, and 
Kilgore, Texas. 
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J. L. RISINGER, manger of the 
accident and fire prevention section of 
the industrial relations department of 
the Magnolia Petroleum Company, 
Dallas, Texas, will on April 1 become 
safety supervisor and assistant man- 
ager of claims of the Socony-Vacuum 
Oil Company, Inc., having his head- 
quarters in New York City. Risinger 
will have been with Magnolia 20 years 
in June and has made an outstanding 
record in safety work. He will be suc- 
ceeded by W. I. KENT, who has been 
supervisor of safety work in the west- 
ern district and also has a record of 
almost 20 years service with Magnolia. 
J. L. TERRELL, SETH A. HENS- 
LEY, and C. B. SWARMER, who 
have been district supervisors, will on 
April 1 become division supervisors and 
each will have his territory consider- 
ably enlarged. 

— <> 

CHESTER H. BUTTERFIELD, 
formerly sales manager of the Loco- 
motive Equipment Division, has been 
appointed vice-president and general 
sales manager of Manning, Maxwell 
and Moore, Inc., Bridgeport, Connecti- 
cut, to fill the vacancy caused by the 
death of W. P. BRADBURY. 

_ <> —— 

J. L. O'NEILL, who for seven years 
has been superintendent of the Oil City 
district of the South Penn Oil Com- 
pany, has assumed new duties as su- 
perintendent in charge of drilling op- 
erations in the Bradford field. He has 
been succeeded at Oil City by CLAR- 
ENCE GRAHAM, former assistant 
superintendent of tools in the Brad- 
ford fields. 

—— <—>— 

VAL R. WITTICH, JR., who 
maintains headquarters for his foreign 
sales organization at 30 Rockefeller 
Plaza, New York City, has been ap- 
pointed export sales representative for 
Texas Iron Works, Inc., Houston, 
Texas. 

<> —a 


J. B. O°CONNOR, vice-president 
and director of sales of Clark Brothers 
Company, Olean, New York, has just 
returned from a two-month’s trip 
abroad during which he visited the 
various Clark offices and _representa- 
tives in Europe and the near East. 
Much of O’Connor’s trip was made by 
air, and it included one rather exciting 
flight of 425 miles over water at night 
in a plane after it had lost its radio 
antennae and had damaged one wing. 

- <—>——— 

N. C. PLUMMER, formerly with 
the Assam Oil Company, is en route 
to Upper Assam where he will rejoin 
the company’s staff as a driller. 


s 


EARL REES, sales manager of Fly: 
Packed Pump Company, Los et 
California, is making a trip bre 
through South American felde 14 
flew through Mexico, then south ‘i 
the east coast of South America to i 
Argentine, and north across the Andes 
At Maracaibo he changed planes wl 
is making a tour of all Producing field, 
and company headquarters. He plans 
to make a complete photographic tee. 
ord of the trip. 

<> — 


CLEMENT A. BARRERE has p.. 
signed as manager of the Bradford Oil 
Refining Company, Bradford, Pennsyl. 
vania, to join the Lummus Company 
as process and sales engineer. Barrere 
who was manager of the Bradford Qj 
Refining Company for two years, hi 
had wide experience in refining. Prior 
to his association with Bradford, he 
was in charge of lubricating oils fo; 
Phillips Petroleum Company. Preyioys 
to the Phillips connection, he was for 
ten years with the Texas Pacific Coal 
and Oil Company, Fort Worth, Texas, 
A native of New Orleans, Barrere js 4 
graduate chemical engineer, Louisiana 
State University. He will make his 
headquarters at the Lummus main 
office, 420 Lexington Avenue, New 
York City. 

— 

BRUCE BARKIS, who for the last 
two years has been with Lane Wells 
Company as manager of sales promo- 
tion in the de 
velopment ~ 
of service im- 
provement and 
expansion, has 
resigned his po- — 
sition and will 
return to ac- § 
tive oil field 
operations. 
Barkis entered 
the oil business ~ 
in 1920 when BRUCE BARKIS 
he went with the California State Min- 
ing Bureau at the time of the early 
development at Signal Hill and Santa 
Fe Springs. In 1923 he joined the 
Doheny organization as petroleum 
engineer and later was assistant supét- 
intendent during the early Kettleman 
Hills development. From this work he 
went with the Rio Grande Oil Com- 
pany as general field superintendent of 
the company’s operations in California 
At the time of the reorganization of 
Rio Grande with Richfield he was 
sistant manager of production and re- 
signed from that position to g0 with 
the Lane-Wells Company. 
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, CROWE 
f one em Sales Company, has been awarded the 1937 
of 


Turner Morehead Medal, sponsored by the Interna- 
Pa Acetylene Association. The medal is awarded annually 
for outstanding work in the production or utilization of cal- 
or 0 


. etylene. 
- om carbide and acet} 
cum a 


, New York City, research engineer | 


EDWARD A. JOHNSTON, vice-president in charge of | 


HANDLING COSTS 


eering and patents of the International Harvester Com- 

has announced his retirement. Johnston, a veteran of 
gai in the industry, spent 45 years with the Interna- 
it Harvester Company and its predecessors. He will be 


engin 


succeeded by 
Johnston since 1936. a 
H. F. STOVER, assistant treasurer and purchasing agent 
of the Gaso Pump and Burner Manufacturing Company, 
Tulsa, Oklahoma, recently returned from a 10-day business 
p to Illinois and Kentucky. 
<> 


T. J. FLANAGAN, president of the Gaso Pump and 
Burner Manufacturing Company, Tulsa, Oklahoma, has com- 
pletely recovered from an illness of two weeks duration, and 
is now back at his desk feeling fine. 

<> 


W. W. ROBINSON, chief chemist of the production de- 
partment, gasoline division laboratory of The Texas Company 


tri 


by A. W. SCARRATT, who has been assistant to | 


(California ) has been appointed chairman of the California | 


District Topical Committee on Materials of the American 


Petroleum Institute. Robinson was formerly chairman of the 


A.P.I. Special Sub-Committee on Oil Well Cements. 
<>— 


J. W. HENLINE, engineer with the Wabash Pipe Line | 
Company, has been transferred from Chicago, Illinois, to the | 


Illinois Basin. Henline will make his home at Olney, Illinois. 
— 


L. S. “SPIDER” ALLEN of the National Tank Company 
is recovering at St. Johns hospital, Tulsa, Oklahoma, from a 


recent operation. 
a <> - 


E.G. DAHLGREN, who has been director of the oil and 
gas conservation department of the Kansas Corporation Com- 
mission, has been made technical advisor of that body, a post 
that has been vacant since MARVIN LEE resigned a year 


ago. T. A. MORGAN has been named director to succeed | 


Dahlgren. He held the same post under GOVERNOR 
ALF M. LANDON. 
<a - 

W. B. BERWALD has assumed his new duties on the 
engineering staff of the Ohio Oil Company. Berwald has 
been with the U. S. Bureau of Mines at Bartlesville, Okla- 
homa, for several years and is well known in the oil indus- 
try. He is making his headquarters in Tulsa, Oklahoma. 

——_—<o_-—__ 
A. V. BOURQUE has resigned as secretary-treasurer of 


the Western Petroleum Refiners Association, to become presi- | 


dent of the Petroleum Sales Company, a new marketing or- 
ganization composed of small refiners. JOHN C. DAY, an 
employee of the association as economist and statistician since 
1935, has been appointed temporary secretary-treasurer. 

—_ <> — 

H. C. COOPER has retired as president of the Hope 
Natural Gas Company, Pittsburgh, Pennsylvania, and has 
been succeeded by L. L. TONKIN. J. C. CHISLER has 
been made vice-president, and C. C. REED is the new gen- 
eral superintendent to succeed W. B. GRIBBLE, who has 


retired, 
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WITH 50-FOOT 
PIPE LENGTHS 





@ You'll shorten running time and cut costs all 
along the line by using Armco Spiral Welded Pipe 
in 50-foot lengths. These extra-long pipe lengths 
naturally mean fewer sections to unload, haul and 
string; fewer joints to weld in the field. 

Then too, since Armco pipe comes in uniform 
lengths, bid prices are likely to be lower and cost 
estimates more accurate. This is because the pipe- 
laying contractor can base his estimate on the exact 
number of sections required, thus eliminating guess- 
work. Besides, contractors know from experience 
that they can field-weld Armco pipe faster and 
more economically than other types. 

Added to these advantages you'll find Armco 
Spiral Welded Pipe low in first cost because the 
wide assortment of wall thicknesses (from 7%, to 
l4-inch) enables you to select pipe exactly suited 
to your needs. Diameters range from 6 to 36 inches 
with a complete line of shop-fabricated fittings and 
optional coatings. For prices and firm delivery 
promises, just address; The American Rolling Mill 
Co., Pipe Sales Div., Middletown, Ohio; 538 Mayo 
Bldg., Tulsa, Okla.: 3500 Maury St., Houston, Texas. 


ARMCO 





ee? 


SPIRAL WELDED PIPE 


LINE PIPE AND SURFACE CASING 
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EavuGcH with Barnry 


Edited by BARNEY HORRIGAN 
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Your Little Wife 
Who plans to make your future bright? 
Who cooks to tempt your appetite? 
Who tells her women friends that you 
Are one grand husband through and 
through? 
Who’s the best girl you ever knew? 
Your little wife? 
Who pats your cheeks when you get 
home? 
Who smooths the thin hair on your 
dome? 
Who looks at you, her brown eyes 
clear, 
And snuggling to you, extra near, 
Says, “This is pay-day, ain’t it dear?” 
Your little wife! 
ee: # 


Mr. Guffy, the Florida realtor, died 
and went, surprisingly enough, to 
heaven. There he was regaling a group 
of new acquaintances with a vivid tale 
of a subdivision he had sold for 
$1,000,000. “And if I had held it six 
months longer, I could have cleaned 
up double that sum,” he declared with 
dramatic effect. 

A bronzed individual rose, snorted, 
and walked away. 

“Who was that man?” demanded 
Mr. Guffy. 

“That,” he was informed, “was the 
Indian who sold Manhattan Island for 
$24.” 

4, rf 

Mike: How tall is a WPA worker? 

Ike: I couldn’t say. I never saw one 
stand up. 

yr? 


A radio-controlled automobile re- 
cently ran wild, hit another car, and 
then struck a pedestrian. Some of these 
scientific machines nowdays are almost 
human. 

‘ve 

Give an athlete an inch and he'll 
take a foot. But let him take it. Who 
wants athlete’s foot? 

2 

Agent: Sir, I have something here 
that will make you popular, make your 
life happier, and bring you a host of 
new friends. 

Supply Store Man: ll take a quart. 

yore 


He: Do you think you could be 
happy on 5000 a year? 
She; What, dollars or men? 
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Hard to Understand 

The vice-president from New York 
was in the firm’s Houston office and 
wanted to write a few letters. He rang 
for Miss LaPeters, the local manager’s 
secretary. 

“Miss LaPeters, I would like to dic- 
tate a few letters.” 

“Oh, mistuh, ah just can’t write 
shorthand, ah declare ah can’t.” 

Looking surprised, the man from 
New York said, ‘““Well—uh—perhaps I 
can just write them in longhand and 
get you to type them for me.” 

“Oh—ah am so sorry, suh, but ah 
just can’t run a typewriter, eithuh.” 

Losing all patience, the New Yorker 
said, “Well, why in the world does 
your boss keep you as his secretary if 
you are unable to take dictation or to 
type?” 

“Well, suh—ah ’clare to goodness, 
ah just can’t conceive.” 

y,orge 

A dinner party, attended by several 
vaudeville artists, was given in a Chi- 
cago restaurant. A Scotchman was 
present. At the end of the elaborate 
and expensive meal, to the astonish- 
ment of everybody, the Scot was heard 
to call for the bill, which was in due 
course handed to him. 

Next day the newspapers printed a 
sensational story under the heading of 
“Scotchman Murders Ventriloquist.” 

yor 


Old Maid: I can’t decide between the 
divan and the arm chair. 

Clerk: Lady, you can’t make a mis- 
take on a nice comfortable chair like 
this. 

Old Maid: O. K. V’ll take the divan. 


7 A y 


Cautious 
Pop: Careful now, son; one single 
move and this canoe may capsize. 
Son: Kin I move my chewing gum 
into my other cheek, Pop? 
yor 


Conductor: How old is that boy? 

Mrs. Ginsburg: He’ll be fife in May. 

“He looks older than that.” 

“Can I help it if he worries?” 

2 # 

‘““What’s happened, dear?” 

“We've got a flat tire.” 

“Well, you should have been more 
careful. The road map distinctly said 
to look for a fork in the road.” 





$$ 


To the budget department a reader 
contributes: “How to Live on $15 
Week: Bingo, $4; whiskey, $4.80. | 
wife’s beer, $1.65; meat, fish, groceries 
etc., on credit; rent, pay next week: 
mid-week whiskey, $1.50; life insur. 
ance (on wife), 60c; movies, 60c: pin- 
ochle club, 50c; hot tips on nags, 50c: 
laundry, 60c; poker and crap ‘aaa 
$1.40; total, $15.65. This means going 
into debt, so cut out wife’s beer.” : 

a a 

An old retired lumberman had taken 
a room in a hotel and was Preparing 
for bed. Just as he slipped under the 
covers and was reaching to turn out 
the light, the door opened unexpectedly 
and a radiant young blond bounced 
into the room. 

“Oh, excuse me,” she cried. “I must 
have gotten into the wrong room.” 

The old man looked at her sadly. 
“Not only the wrong room, young 
lady, but you got here about forty 
years too late.” 


> 


¢ 5 A q 


The canny Scot was not quite sure 
whether business might keep him away 
from his evening meal. “Jenny, my 
girl,” said he to his wife, ere he left 
home in the morning, “if I’m no able 
to be hame I'll ring ye at six, precisely. 
Dinna tak the receiver off, and then 
I'll no ha’e to pit in may two-pence.” 

5 A 7 Y 
Successful Enterprise 


A certain maiden lady called in her 
lawyer and explained the details of her 
last will and testament. 

“I want to give $3,000 to the art 
museum, $1,000 to my nephew, $1,000 
to the Y.W.C.A., and $2,000 to the 
library.” 

“And what are you going to do with 
the remaining $500?” he asked. 

“I’ve never had a lover,” said the 
disappointed one, ‘“‘and I'll give that to 
anyone who will kiss me and make love 
to me.” 

“Tl do it,” said the lawyer. He hur- 
ried home and explained it to his wife. 
That night he called at the home of 
the maiden lady. 

Later that night his wife became 
nervous and called him on the phone. 

“It’s all right, dearie,” he said. “She 7 
has cut off the art museum and 
library and if you'll let me stay a litte 
longer she’ll drop the Y.W.C.A." 
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Air Pressure Pump 


TH the introduction of the 
new Baroid Air Pressure Pump 
the Baroid Sales Department, National 
Lead Company, affords the operator 
who is drilling in wildcat areas the 








opportunity to make use of the Baroid 
Wall-Building Tester. 


The Baroid Air Pressure Pump has 
been designed especially for supplying 
the air pressure for the Wall-Building 
Tester in remote areas or other places 
where it is inconvenient or undesirable 
to use the standard cylinder contain- 
ing 1800 lb. of compressed air be- 
cause facilities for refilling the cylin- 
der are not readily available. By using 
the Baroid pump it is only necessary 
to work the pump for a minute or 
two and sufficient pressure will be 
built-up. 

The pump is the two-cylinder type 
and consequently requires only about 
two minutes of easy pumping to raise 
the pressure to 150 lb., which is the 
maximum capacity of the pump. It 
will hold pressure sufficient to run the 
Baroid Wall-Building Tester for about 
one hour at a pressure of 100 lb. per 
sq. in. 

The unit is equipped with a reser- 
voir pressure gauge, a regulator to pro- 
vide uniform working pressure at 100 


152 


lb. per sq. in., a working pressure 
gauge, and a bleeder valve. 

A durable hose is provided for ready 
connection to the tester. All parts are 








N 1935 Oil Well Supply Company, 
Dallas, Texas, introduced to the 
trade its Rotary Drilling Unit com- 
prising an oilbath rotary direct-con- 
nected through a geared speed increaser 
to a vertical, twin-cylinder, steam en- 
gine having variable cut-off control. 
After the equipment was mounted on 
a single, skid-type, steel base the as- 
sembly was a compact, portable unit. 
“Oilwell’s” No. 72715 and No. 7272 
rotary drilling units are the result of 
several years’ experience with this im- 
proved type of drilling equipment. 
They feature a two-speed drive and 
more compact arrangement than for- 
merly, the gear box being attached di- 
rectly to the frame of the “Oilwell” 
No. 7 vertical engine. The two-speed 
transmission facilitates maintaining 
moderate and efficient engine speeds for 
both high and low table speeds. This 
feature is especially desirable when 
high rotating speeds for drilling must 
be alternated with low speeds for cor- 
ing. The torque requirements of fast 
Gulf Coast gumbo digging are now 
more than adequately met, it is stated. 
A few of the operating advantages 






readily replaceable at the Baroid Sale 
Department at 837 Jackson Stree 
Los Angeles, California. 

To provide greater portability of the 
Baroid Wall-Building Tester and Air 
Pressure Pump, a fitted kit is available 
that contains necessary accessories such 
as a 100-cc. graduate, package of filter 
paper, and a crescent wrench for 3s. 
sembling the equipment. 


“Oilwell” Expands Line of Rotary Drilling Units 


a 1. 

of “Oilwell” Rotary Drilling Units, as 
enumerated by the manufacturer, are: 
(1) eliminates wear and replacement 
of rotary chain and sprockets, (2) 
provides an effective means for “drill- 
ing-up” (rotating while hoisting 
slowly), (3) reduces wear-and-tear on 
the rotary, hoisting engine, and hoist, 
(4) eliminates chain noise, (5) saves 
fuel and feedwater, (6) reduces lubri- 
cation expense, (7) saves time in 
“breaking-out”, (8) makes “spudding” 
easier and more effective, (9) gives the 
driller accurate control of the drill pipe 
and bit, (10) reduces danger of “twist- 
offs”, (11) saves valuable space on 
derrick floor, (12) provides auxiliary 
power for emergency hoisting of long 
strings of drill pipe, (13) simplifies 
drilling the rat-hole, and, (14) 1s re- 
motely controlled (cut-ofl, reverse, and 
throttle) from the driller’s position. 

The No. 72715 and No. 7272 Ro- 
tary Drilling Units are identical ex 
cept for gear ratios. The No. 72715 
has ratios of 1 to 1 and 1 to 1.54, 
whereas the No. 7272 has ratios of 1 to 
1 and 1 to 1.99. Both are described in 
“Oilwell” Bulletin No. 189. 
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The lifeline of power to a deep well pump must withstand 
terrific shock loads, vibrations and the high stresses en- 
countered in service. For more than 46 years AXELSON 
has built sucker rods and couplings to meet successfully 
the increasingly difficult well requirements in every field 
throughout the world. As loads became heavier, strokes 
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P.O. Box 98, Vernon Station, Los Angeles © St. Louis * 50 
Church St., New York © Tulsa © Mid-Continent and Eastern 
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Roumania ¢ Direct Factory Representative, Bucharest, Rou- 
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longer and faster, AXELSON tightened the specification 
for sucker rod steel. Special manufacturing methods were 
introduced to assure longer life and greater field service 
for every rod. @ Today Axelson Sucker Rods pump oil for 
Operators all over the world at the lowest cost for equip- 
ment and with the least loss from “down” time. 


AXELSON 


SELLS AND SERVICES 
OIL WELL PLUNGER PUMPS & SUCKER RODS 
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and EQUIPMENT 





Shallow Well Pumping 
Units 


TLAS Supply Company, Musko- 
gee, Oklahoma, announces two 
new sizes of pumping units for wells 
300 ft. to 3000 ft. in depth, depend- 
ing on the quantity of fluid to be 
pumped. Both units are the self-con- 





UNIT No. 401 A tt 


tained, twin-crank, double reduction 
type and are rated at 3.7 hp. and 5.8 
hp., respectively, having corresponding 
peak torque ratings of 18,000 in-lb. 
and 28,660 in-lb. Strokes are 18 in. to 
24 in. on the smaller unit, and 24 in. 
to 33 in. on the larger unit, the change 
being made by changing the position 
of the tailboard bearing. 

The reduction unit consists of two 
roller chain drives of Diamond alloy 
roller chains having extra heavy side 
bars, operating on machined sprockets, 
the two smaller of which are made of 
hardened steel and the larger ones of 
cast iron. Chain adjustment is made 
quickly and accurately by shifting the 
position of the carrier for the inter- 
mediate shaft. The chain operates in 
a bath of oil, protected by seals at all 
shaft openings. 


A construction feature of interest 
is the manner in which the speed re- 
ducer is made from heavy channel 
sections, and shielded arc-welded at 
the four corners of the case. This pro- 
duces a heavy box member having 
greater strength and less strain than 
would be possible with sheet construc- 
tion. The case is welded to the main 
base of the unit, making a very rigid 
structural frame. 

Another feature of the units is the 
use of anti-friction bearings through- 
out. The reducer case is accurately 
bored to receive cast-iron bearing 
housings, containing Timken roller 
bearings on which all three shafts are 
mounted. Both saddle and tailboard 
bearings are equipped with two needle 
roller bearings each. In each case, 
both bearings are mounted in the same 
housing, insuring permanent align- 
ment, the makers state. The tailboard 
bearing is the two-way, self-aligning 
type, and the wrist pins are equipped 
with Shafer self-aligning roller bear- 
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General Power Conversion Unit 





The accompanying illustration shows 
a General Power, Inc., conversion unit 
consisting of six Ford V-8 99T en- 
gines, rated by the Ford Motor Com- 
pany at 95 hp. each at 3600 r.p.m. 

The unit is so designed and the en- 
gines so synchronized that two engines 
will operate the drawworks from re- 
mote controls and four engines oper- 


iy i 

ton, Texas, has in- 
ZL troduced the Red 
Top Low Water 


The Hunt Tool 
Company, Hous- 


Alarm, which is a 

















i safety appliance 




















ings. The internal friction in the unit 
is low, making the unit very economi- 
cal to operate. 

Units are equipped either with mo- 


‘ 


Low Water Alarm 


ate the mud pumps. Power from a split 
shaft is distributed so that the four-en- 
gine group and the two-engine group 
may be operated at different speeds, 
The engines are designed to be operated 
at a continuous speed of 2000 r.p.m. 
having a 5.14 gear reduction box. 
The unit shown was built for oper- 
ation in the Salem field, Illinois. 


for use on boilers to warn the fire- 
man when the water level is too low. 
The alarm has an opening directly 
through the body and whistle valve 
stem from boiler to atmosphere. A me- 
tallic fuse plug inserted in this open- 
ing acts as a valve for the whistle. As 
steam replaces water 
around the plug, the plug 
melts, allowing the whistle 
} to blow until the fireman 
closes the reloading valve. 
After the boiler has been 
filled to the proper level, 
the reloading plug is in- 
serted in the valve stem by 
unscrewing the whistle. Automatic 
fuel cut-off valves may be installed in 
conjunction with this valve, the manv- 
facturer states. 


tor or engine bases and slide rails ac- 
cording to requirements. Bulletin No. 
2010 giving complete data is available 
on request. 
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Cooper-Bessemer Vertical 
Gas Engine 
HE Cooper-Bessemer Corporation, 
Mt. Vernon, Ohio, has announced 
an addition to its well-known line, 
he Type G-SC Vertical Pumping En- 
a Designed primarily for oil-field 


pumping 


and drilling service, this en- 





gine also is adaptable to auxiliary and | 
light power needs. Type G-SC is | 


shipped as a completely assembled 
unit, radiator and fan being standard 
equipment. 

The G-SC engine is rated 25 to 35 
hp. at speeds from 600 to 800 r.p.m. 


It is a 2-cylinder, 2-cycle unit having | 


a bore of 54% in. and a stroke of 7 
inches. Its overall height is 4 ft. 134 
in., overall width, 2 ft. 6 in., and over- 
all length including clutch, 5 ft. The 


minimum amount of concrete re- | 


quired for its foundation is 1 cu. yd. 
Starting may be accomplished either 
by hand or compressed air. Meehanite 
Metal, known for its strength and re- 
sistance to wear, is used for all cast 
parts of the engine. 


Among the features listed by the 
maker are: low first cost, low foun- 
dation and housing costs, portability, 
long-life construction and design, 
magneto ignition, full pressure lubri- 
cation, clutch or straight pulley drive, 
slow-speed reliability, tapered roller 
main bearings, and low maintenance 
costs. 





“Toledo” No. 101 Adjustable | 


Bolt Die Stock 


AY improved small compact bolt | 


A threader for 4-in. to 5-in. rods 
either U.S.S. or S.A.E. and 3-in., 
jem, and '4-in. pump rod is an- 
nounced by the Toledo Pipe Thread- 
ing Machine Company, Toledo, Ohio. 
The unusual feature of this tool is the 
Positive die adjustment for over, 
under, and standard threads. Segmen- 
tal dies that are easily reground are 
used and are adjusted by turning the 
knurled cam ring. Each die segment, 
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even when standard setting is changed, 
takes a proportional share of the work, 
which makes easier cutting, smoother 
threads, and longer die life, the makers 
state. 

Dies and guides are changed 
quickly. Die stock measures 17 in. 
overall and weighs but 23/4 lb. A small 
partitioned red enameled box can be 
provided measuring 71 in. by 43% in. 
by 13% in. and holds a die stock hav- 
ing six sets of dies and guides. All 
bright parts are highly polished and 
the die stock is enameled black. 
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ECONOMICAL METHOD 
“OF STRUCTURAL MAPPING 


Has proved itself the most successful eco- 
nomical method in the Permian Basin area 
of New Mexico and West Texas. 


Sole licensees under JAKOSKY Patents, U.S. Nos. 
2138818, 2137650, 2105247, 2015401, 1906271... 
Canadian Patent No. 374475. Other U.S. and For- 
eign Patents Pending Covering Apparatus and 


Method. 


For Fluid Level Determinations, use the Elec- 
trical ECHO-METER. Greatest accuracy is 
assured with a Steep Front Wave measuring 
device on which there are U.S. Patents 
pending covering methods and apparatus. 





INTERNATIONAL 


ORGANIZED IN 1929 | 
1063 GAYLEY AVENUE « LOS ANGELES, CALIFORNIA 





i [ BRANCH OFFICES: P. O. Box 
392, Great Bend, Kansas—P. O. 


nm 
A Box 188, Lovington, New Mexico 


—P. O. Box 1499, Kilgore, Texas. 
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MACHINERY and EQUIPMENT 
Rotary Drilling Units by Shaffer Specialty 








HE Shaffer Specialty —— ,- wet kee 
Company has intro- *..... 

duced in Illinois and Kan- 
sas its new Model 250 
portable rotary drilling 
unit. It is designed to drill 
4000 ft. with 3'4-in. or 
4Y,-in. drill pipe, and is a 
skid-type unit. The com- 
pact arrangement of 
power units, transmission drive, and 
drawworks incorporates this complete 
unit in two truckloads. 


This unit is readily adaptable to 
dual installation of any make gas- 
gasoline, butane, or Diesel engines de- 


























LOWER FIRST COST 
LESS MAINTENANCE 





: Ki ses isi 

| PUMPING 

DRILLING or GENERATING 
General Power Conversions of Ford V-8 Engines have 
given hundreds of thousands of hours of constant, 
economical operation. Engine and engine parts ex- 
change plan combined with low initial cost of unit, 
assures economical maintenance. General Power 
Units using Ford 60, 85, and 95 h.p. engines are avail- 


able in SINGLE, DUAL or TRIPLE belt driven units 
for drilling purposes. 


For prices and information — Write, Wire, or Phone 


GENERAL POWER, INC. 


QUAPAW, OKLAHOMA Phone 64 















—<—<$<$<_ 











156 


livering a maximum ca 
hp. each, requiring no 
mounting construction. 


Pacity of 195 
alteration j, 


Levers for operating all Clutches 
% 





well as compound throttles are 
tralized at the driller’s POsition, The 
tle control is incorporated in as ' 
handwheel comparable to ste, 
gine control. 


ingle 
M-ep. 


Both engines are compounded to 
erate the pump, at the same ting 
tary table speeds of 35-55-75 and 119 
r.p.m. are available. 





Acme Gas Lift 


T HE maximum range of producing 
conditions can be met by use of 
the Acme Gas Lift, according to the 
manufacturers, Acme Gas Lift Com. 
pany, Houston, Texas, as the equip. 
ment is available in sizes from 2¥,.in, 
external upset to 1-in. regular, Using 





ee ” 
either an “open” system or a “closed 
system. When the “closed” systems 
used it is possible to produce a well 


without exerting an input back-pre- 
sure on the producing formation, it i 
stated. Low initial and maintenant 
costs are assured, according to the 


makers. 
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of 15 tman Casing Roller from full flow to zero and vice-versa. load in sequence on the suction stroke, 
‘ion jn Eas sae seller designed to In either case the action is the same. the action starting with any cylinder, 
NEW ~~. sie at ae dhs The time required for fully unloading consequently shock is eliminated. In 

de roll-out co rare sala a ail or loading any type of multiple plun- addition, wear and maintenance costs 
m s ing and liners to Sneed boy the Base ger reciprocating pump, horizontal or are eliminated regardless of the fre- 
Cen. shape has been intro vertical, duplex, triplex, or otherwise, quency of loading and unloading the 
Throt. does not exceed one-half of one revo- pump, it is asserted. Power losses are 
1 single lution of the pump. minimized when the pump is un- 
amen Among several claims for the new loaded, and there is no loss of pressure 

device, Worthington states that it pro- water in the operation. 

a vides positive synchronization of ac- A complete description of the oper- 
all tion in loading and unloading, regard- ation of the new Worthington control 


id OOL PUSHERS 
Use of 
rt CAN’T WAIT! 
Com. » 
equip. And they don't have to with MARTIN-DECKER fast service! 
2 Y/-in, : a _ oneal 
7 man Oil Well Survey Company. The us tee 
Fastman Casing Roller has a specially . 
heat-treated steel body and rollers and 
balls inserted on the outer surface. 
— The body is made in three parts. The 
rollers are held in place by the body, 
which encircles about two-thirds of | 
the rollers’ circumference. The special 
steel rollers and balls are so arranged 














that they give a maximum of rolling | 


surface as well as minimizing vibra- 
tion and friction on the body. The 
tool is blunt on the bottom so that it 
will not puncture the collapsed casing. 
Sizes range from 3% in. to 175 in. in 
diameter. 

Eastman’s general offices are in Dal- 
las, Texas, and there are also offices in 
Houston, Oklahoma City, Long Beach, 
and Bakersfield, at any of which 
further details may be obtained. 





Synchronized Control for 
Reciprocating Pumps 
aoe unloading 

and loading device has been de- 


veloped for automatic control of high- 
pressure reciprocating pumps by Wor- 











less of the point in the pump revolu- 
tion at which the control functions. 
The individual cylinders load and un- 


with an explanation of synchronized 
unloading and loading is contained in 
Worthington Bulletin No. W-445-B1. 











In the oil fields, time means money—and tool 
pushers can’t wait when crews are rigging up 
or working on those short jobs where time is a 
big factor in cutling costs. That’s when Martin- 
Decker’s fast service saves operators money, 
gets the job done—and gets it done now! 
Martin-Decker has 21 established distribu- 
tion and service points in every important oil 
field from California to Illinois to insure opera- 
tors uninterrupted service on the installation, 








THE SPECIAL is an accurate and 
sensitive instrument that features in- 
direct illumination, positive reada- 
bility, greater load capacity and 


care and maintenance of instruments used on 
their rigs! 





lighter weight. It is the indicator 











' Call your nearest Martin-Decker Service you need for all drilling and_pro- 
losed a . duction operations where portability 
: Man today for any installation or maintenance is essential and a chart record is 
t ired. 
= problem you may have! aarathatisins 
. well Write for full details! 
-pres- nome 
it i thi ~ 
ae eee eee! MARTIN'S DECKER CORP 
ott poration of Harrison, New Jersey. | oak éenen, cubonain ” 
the Suction valve controlled, air actuated, | CERSFIELD. C 
0 th ° 7 SAN JOAQUIN VALLEY A F. Mc QuUISTON BAKERSFIELD CALIFORNIA 
¢new mechanism guarantees a quick MID-CONTINENT DISTRIBUTOR: REED ROLLER BIT COMPANY. HOUSTON. TEXAS 
but gradual decelerating fluid delivery | 
, 19% 
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Ball Bearing Swing Joints 


MPLOYING the same qualities of 

the larger sizes, 34 in.-and 1 in., 
the new Chiksan Ball Bearing Swing 
Joints in %-in. and '2-in. sizes are 
designed specifically for operations 
that require small leak-proof and pres- 
sure-tight swing joints. Each swing 
joint gives full 360° rotation without 
binding, the manufacturers state. 
Double rows of hardened-steel ball 
bearings serve both to carry the radial 
load and to keep the packing element 
compressed by maintaining a pre-regu- 
lated thrust load upon it. 


High-pressure joints are of steel 
construction, tested to 4000 Ib.; low- 
pressure joints are made of brass or 
malleable iron, tested to 300 lb. These 
joints can be used efficiently for fluids, 
gases, or steam, it is stated. Five styles 
are available for various rotating mo- 
tions and each is provided with stand- 
ard pipe-thread connections. Full 
inside pipe diameter is maintained 
throughout each swing joint, provid- 
ing full, unobstructed flow of liquids, 
gases, or steam. By applying the proper 
styles, the required degree of flexibil- 
ity is obtained for each particular op- 
eration. A bulletin describing these 


























REFLEX GAGES 


Accurate 
Long-Lived 


Trouble-Free 




















For years Oilmen have specified JERGUSON GAGES be- 
cause they afford maximum efficiency at all times. Not 
affected by high temperatures or high pressures. Easy to 
install . . . easy to read ... because the... 


Empty space shows 


WHITE 


Liquid level appears 
BLACK 


Ideal for gasoline, kerosene, oil, etc. . . 
the color of liquid. 


. no matter what 


Furnished with or without valves for every type of 
service. 


There’s a JERGUSON GAGE for your plant. 


Jerguson Gages are best 
By every real test. 


Catalog on request 


JERGUSON GAGE & VALVE CO. 


81 FELLSWAY 


SOMERVILLE MASSACHUSETTS 
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new swing joints in detail is now avai 
ra. 


able on request. Chiksan swing joj 
Nts 





are manufactured by the Chiksan Oj 
Tool Company, Ltd., Fullerton, Cyj. 
fornia. 


Ideal Dead End Tie-Down 
HE Ideal Dead End Tie-Down 
Attachment is a line-saving de. 

vice recently developed by The Nj. 
tional Supply Company, Toledo, Ohi, 
to provide a safe and economical means 
of anchoring the dead end of the drill. 
ing line in the derrick. 

The end of the wire line is given 
two or three turns around the 24-in, 
diameter cast-steel drum and held ¢. 
curely by the bronze form-fitting 
clamp. This provides a coil brake ef. 
fect, with the result that only a frac- 
tion of the full line tension is trans- 
mitted to the clamp. The surplus line 








remains on the spool or storage reel in 
the usual manner. By simply loosening 


the clamp bolts the line can be pulled 





through the clamp in either direction 
without removing it from the drum. 
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Absorber for Cable- 
Tool Drilling 

New Deal Specialty Com- 

wl Okmulgee, Oklahoma, an- 

sa . new P-G Shock Absorber 

ra all types of cable-tool drilling 

sqvipment- The unit is adapted to 


Shock 





cable-tool derricks, drilling machines, 
and spudders and, according to the 


manufacturer, permits deeper and | 


faster spudding and spudding with 
wire line. It is asserted the unit in- 
creases the stroke and reduces the 
strain and jar on wire line, derrick, and 
drilling machine. 

The P-G Shock Absorber is designed 
to give wire jerk lines the efficiency 
of Manila rope. It follows the wire line 
up and down the bull wheel, and fol- 
lows the drilling cable on the shaft 
through a self-aligning feature. There 
are no braces to bend or break and 


holdback chains hold the shock ab- | 


sorber in an upright position. There are 
no holes to drill in sills on derrick or 
drilling machine. 





Temperature Indicator 
F parse space for toggle-type 


switches, for connecting any one | 
of a number of couples to the measur- | 


ing circuit, is provided in a new tem- 


7 


eo 


1.0.0.6 om oe 


jee | . 
% 
| an 


UT 
perature indicator made by the Leeds 


and Northrup Company, 4934 Stenton 
Avenue, Philadelphia, Pennsylvania. 
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Installed wherever convenient, it en- 
ables an operator to measure temper- 
atures of near or distant couples with 
equal reliability by simply turning a 
knob until a pointer comes to zero 
and reading a temperature scale. 


Use of a potentiometer measuring 
circuit, hand-standardized, but with 
automatic reference-junction compen- 
sation, eliminates uncertainties due to 
circuit-resistance variables, it is as- 
serted. Scale is virtually uniform and 
equally accurate throughout, and can 
be calibrated for single or double 





range, the latter for use with similar 
or different couples. Built-in termi- 
nals, check key, and mercury ther- 
mometer can be included for checking 
with a portable indicator. 

The rigid metal case mounts flush 
in panel, but can be equipped with 
hangers for surface mounting. The 
galvanometer is a sturdy replaceable 
unit. The only maintenance is occa- 
sional dry cell replacement. Warning 
that dry cell must be renewed is given 
when a red disc appears above the indi- 
cator scale. 
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Leads the Field 








Flexible 
Speed Control 
with One Lever 


Ry) = 


Model U 10 


- Not too little — not too big. 
Complete Unit can be moved intact on 


truck or trailer. 


Ilinois 
Representative 


RUSSELL GUFFEY 
124 E. 5th St. 
Phone 122-L 
Flora, Illinois 


cou. WwW 


Average rigging-up time two hours. 
No time lost in making adjustments. 
. Strong—Safe—No open drives. Dust-proof. 


. Unit Rig is adaptable to all types of drill- 
ing, using 3” or 4” drill pipe. 


Immediate Delivery 


Complete Information On Request 


UNIT RIG & EQUIPMENT CO. 


TULSA, OKLAHOMA 
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Continuous Electrical 
Profiling Method 


CONTINUOUS electrical profil- 

ing system has been originated 

and patented by International Geo- 

physics, Inc., Los Angeles, California. 

The method has increased the relative 

accuracy with which the subsurface 

conditions can be electrically mapped, 

and accelerates field operations more 
than five-fold, the makers state. 


a tractor of special type, and other 
equipment. One truck contains electric 
generators geared through the take- 
offs to the truck engine. These supply 
the power. Necessary control panels 
and auxiliary equipment are perma- 
nently placed in the truck, together 
with the continuous-recording poten- 
tial ratio equipment. To control the 
frequency and characteristics of the 
pulses of current passed into the 
ground, an auxiliary commutator and 
resistor system is geared to the main 
drive shaft of the generators. For com- 
munication between the truck opera- 


Field equipment needed for operat- 
ing the continuous electrical profiling 
system consists of four or five trucks, 











NEW Grizzly lined steel bands for all types of 
draw works are now carried in stock by leading supply 
houses, ready for delivery to your rig—available to you at 
no extra cost through the Grizzly Brake Block Band Ex- 
change. This exchange plan is the one sure way of assur- 
ing better, safer brakes and more ton miles of service 
under all operating conditions. The correct lining for each 
type of draw works, factory installed on new bands, 
drilled exactly to manufacturers specifications the same 
as On new equipment and ready to install, assure material 
savings in time, labor and money. Ask your supply man 
for further information or write for Bulletin No. 11-OF 














Bs M. S$ M [iT &a 
600-650 South Clarence St 


Cc OF M P A N Y 
Los Angeles, California, U.S.A. 


Complete Stocks Maintained in Our Warehouses at: 1121 Rothwell St., Section 16, 
Houston, Texas. 1008 S. E 29th St., Oklahoma City, Okla. 


Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York City 
Distributed by Leading Supply Companies 














ROTARY BRAKE BLOCKS 
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tors and line men, a telepho 
amplifying system is Provided, —— 
The stationary curren 
consists of a group of stee 
driven into the ground, T 
tionary potential electrodes are the 
non-polarizing type. All three ¢le 
trodes are connected to the recente, 
truck by means of special tibet 
sulated wire. Small two-wheel re 
carrying 8500 ft. of wire, field te 
phone, and necessary test equipmen 
are used. . 


t electrod, 
l Clectrodes 
he two Sta. 


The special type tractor ( 


} mobile 
electrode) has unique 


Contact wheels 


equipped with long spikes, which pene. 
trate the dry surface material and make 
| electrical contact with the firm earth 
| The data recorded during the continy. 


Interior of recording truck, showing high- 
voltage generators for supplying power to 
the ground and the control instruments. The 
continuous recording oscillograph camera is 

at the far end of the instrument table. 


ous movement of the mobile electrode 
are all recorded photographically by 
the multi-trace oscillograph, which 
gives a continuous automatic record of 
the complete measurement. The series 
of measurements is repeated by moving 
the entire electrode configuration for- 
ward about 1000 ft. In each run the 
mobile electrode moves about 5000 ft 
As a result, the entire traverse distance 
is covered by an overlapping of thes 
measurements. Inasmuch as the & 
traneous near-surface effects will be 
duplicated on successive runs at the 
same traverse point, they are readily 
identified and can properly be elim- 
inated, thus smoothing the curve and 
making structural effects evident. 
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the University of West Virginia. It nounced dates of August 21, 22, and 


anges in Walter O’Ban- 















































































ind was jointly sponsored by the Univer- 23 for this year’s mecting. 
— Company Personne’ sity and the Public Service Commission The Proceedings of the 1938 meet- 
ode Because of i --seealeo nani of West Virginia, H. J. Wagner of the ing cover papers read and discussed 
. Walter a tied Arkansas, finds it | Commission serving as chairman of °° the —_ theme ese y and 
rs tative at k : candids oumaaiion the Meter School Committee. Practice of t ¢ Measurement of Gases. 
the necessary to take an © , led . All those who registered at the school 
ec. nd his territory 1s now being travele More than 300 representatives from ave been given copies of this bulletin. 
ing “ V. J. Hennigan, former O'Bannon the utilities, manufacturers, and gas Additional copies can be obtained at 
in. representative in Kansas. producers in 12 states attended. The $1.00 a copy by writing to G. R. 
els A new O'Bannon representative for success of the first school was gratify- Spindler, West Virginia University, 
le. West aoe — entre a ing to the sponsors who have an- = Morgantown, West Virginia. 
en whose headqua 
er Texas. R. L. Hodshire has ——————==*"—=} ——— 
ile hese transferred from Kilgore, Texas, 
els to Stillwater, Oklahoma. 
ne. ‘ 
ke Sand-Banum Appoints 
th Phillips Supply in Ohio 
lu The American Sand-Banum Com- 
pany, Inc., 9 Rockefeller Plaza, New 
York City, announces the appointment 
of L. H. Phillips Supply, P. O. Box A JENSEN Unit would soon spoil your 
616, Tiffin, Ohio, as its representa- ; preference for any other way to lift oil. 
tive in the state of Ohio. | & These Jacks incorporate every improve- 
ain ; ment developed by ourselves and our 
New Officers, International — — 2 : customers in the 20 years we have 
Acetylene Association * ots made and sold pumping equipment. 
H. P. Dolisie, of Montreal, Canada, It is difficult to interest any producer who is 
and Henry Booth, of New York, atone J ir 4 ¢ E ¥ pretty well satisfied with the pumping equip- 
‘lected president and vice-president, ciel ment he has. We know that. But you incur no 
spectively, aS Se ———_____. 8 fp 0 T b 7 # S obligation when you ask us what a JENSEN Jack 
Association for 1939. Po lhe wring o} 5 would do for you on any well you have in mind, 
also of New York, was reélected secre- ie te —_ ‘ —s : 
tary. The election was held during the Bey MANUFACTURING co. and it & always interesting laformation. Why 
association’s 39th convention at Hous- : not write us now at Coffeyville, or see the 
ton, Texas. | «ee Coffeyville, Kansas Jensen Dealer in your field? 
4 Born and educated in France, and | EXPORT OFFICE...136 LIBERTY STREET @© NEW YORK, N. Y. 
’ decorated with the French War Cross | 
for bravery during the World War, | 
Dolisie was a well-known figure in | 
steel manufacturing circles in his na- | 
tive land when in 1929 he joined So- | Save POWER—Save MAINTENANCE 
ciete L’Air Liquide of Paris, manufac- © fer lower power xm 
turer of welding equipment and sup- sumption, better appear- 
. plies. A year later he came to Canada ance, less lubrication, 
: as assistant manager of Canadian Liq- imum maintenance 
: expense — standardize 


pe a. | i 





uid Air Company, Ltd., and in 1934 
he took his present position as man- 
aging director of that company. 

Booth, who is sales manager for 
Shawinigan Products Corporation, 
New York City, will continue as treas- 
urer of the association, as well as vice- 
president. Reinhard, who begins his 
eighth year as secretary, is associated 
with Union Carbide Company, New 
York City. 





Appalachian Meter School 
Proceedings Published 


The Proceedings of the First An- 
nual Appalachian Gas Measurement 
Short Course have been printed in 

ok form and are now ready for dis- 
tribution, The school, the first of its 
kind in the eastern United States and 
the third in the country, was held 
August 22, 23, and 24, 1938, at 
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on the Link-Belt line of 
anti-friction bearings in 
modern streamlined 
mountings. 


Send for a copy of 
catalog covering the 
complete Link- Belt 
power transmission line 
—bearings, take-ups, 
clutches, shafting, col- 
lars, gears, couplings, 
etc. 

Link-Belt Company, 
Chicago, Dallas, Hous- 
ton, Los Angeles, New 
York, or any of our 
fi other offices, located in 
i] principal cities. 

7422-A 
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Buckeye and Emsco Make 
Distributing Agreement 


Arrangements have been made be- 
tween the Buckeye Traction Ditcher 
Company, Findlay, Ohio, and the 
Tractor Equipment Division of the 
Emsco Derrick and Equipment Com- 
pany, Los Angeles, California, whereby 
the former is to build and distribute 
Emsco cable-controlled earth-moving 
equipment in all territory in the U. S. 
and Canada east of the 100th meri- 
dian. 


The Emsco line includes the Emsco 


Bulldozer, the Trailbuilder, and the 
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Broad faced inserts eliminate scarring of 
drill pipe and casing. 


Alloy steel body gives greater strength 
to meet today’s deep well require- 
ments. 


Inserts, held in place by two alloy steel 


pins in each segment, prevent loss 
through shearing action or breakage. 


Three segments to the half provide 
greater flexibility and closer pipe fit. 


Broad area of backs protects rotary 
master bushing against cutting 


KINZBACH- AJAX 
ROTARY 
SLIPS! 


HERE ARE 10 GOOD REASONS WHY: 


Ripper. The Emsco Power Control 
Unit, built for Emsco equipment, also 
is available as a separate unit for use 
with other types of equipment and 
with any standard tractor. 

Distribution will be through the 
regular sales organization of the Buck- 
eye Traction Ditcher Company. 





Sales Convention of Lane- 
Wells Company Officials 
A general sales convention of Lane- 
Wells Company officials and executives 
was held recently in Los Angeles, Cali- 
fornia. Under the direction of Walter 






Even distribution of load over entire 
gripping surface is assured because 
each insert is individually anchored 
to slip segment. 


Easily dismantled and serviced on the 
derrick floor, eliminating machine 
shop overhaul. 


Due to design of segments, drilling mud 
drains back into hole, instead of 
derrick floor 


Light weight keeps excess lifting burden 
off of roughnecks. 


Costs are reduced since, by changina 
inserts, several pipe sizes can be 
handled with one set of seqments 


A product of KINZBACH TOOL COMPANY, Inc. 


Houston, Texas, U.S.A. 
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T. Wells, president, and Rod 

Durkee, executive vice-president §. 
record of the last year’s sales a the 
ported and plans made for the ne te. 
year. 7" 

M. E. Montrose and M. . 

Gulf Coast division manager sag 
manager; R. B. McCullar and ¢ T 
Casebeer, Mid-Continent division man 
ager and sales manager; J. W. MePhe 
California division manager, and M 
Anderson, California electrolog aa 
intendent, represented the cespeatl 
company divisions. N. L. Dorn, che 
engineer; C. H. Barnes, production 
engineer, and F. R. Shumack, assistant 


= to the vice-president, attended the ss. 


| sions, which were held at the Californi, 


Club. 





S. F. Bowser and Company 


Acquire Bassler Meter 
S. F. Bowser and Company, Fort 


| Wayne, Indiana, has recently acquired 


exclusive manufacturing and worl 


| sales rights of the Bassler Meter, for. 


merly manufactured by the American 
Liquid Meter Company, Alhambra, 


| California. 


The Los Angeles office of §, F 


| Bowser and Company will be moved 





to Alhambra into the building for. 
merly occupied by the American Li- 
quid Meter Company, serving both as 
district office and factory. 

Fred C. Farmer, sales manager of the 
former American Liquid Meter Com- 
pany, will join the Bowser organiz- 
tion as assistant sales manager, Bassler 
Meter Division, and will have his head- 
quarters at Fort Wayne. C. J. Bassler, 
inventor of the meter, will remain a 
the Alhambra plant in the capacity of 
chief engineer. 





National Safety Congress to 
Meet at Atlantic City 


The 1939 National Safety Congress 
and Exposition will be held in Atlan- 
tic City, New Jersey, October 16-20. 
The Safety Congress is the annul 
meeting of members and committe- 
men of the Council and brings to- 
gether approximately 10,000 safety 
leaders from all parts of the world. 

This year there will be 130 sessions 
and 600 speakers at the Congres, 
touching on every phase of safety—n- 


| dustrial, traffic, home, school, and 





public. 

The Sponsoring Committee to supet- 
vise local arrangements for the Con- 
gress is headed by Governor Harry E. 
Moore of New Jersey as honorary 
chairman and General Edward C. Ros, 
president of the Public Service Electne 
and Gas Company, Trenton, New Jer- 
sey, as general chairman. 
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Hake Tool Company Dis- 
ributor for Globe Oil Tools 
H. W. Hake, of the Hake fool 


Company; Houston, Texas, announces 
the appointment ol his company as 
distributor in the Mid-Continent, Gulf 
Coast, and tributary oil fields, of the 
entire line of oil field products manu- 
factured by Globe Oil Tools Company 
of Los Nietos, California. 

The company has established of- 
fices and warehouse facilities at 1121 
Rothwell Street, Houston, Texas. 





H. W. HAKE 





Continental Supply to Open 
New Houston Plant 


The Continental Supply Company’s 
new office and warehouse building at 
6015 Navigation Boulevard, Houston, 
Texas, will be formally opened March 
23. 


Erected to meet the needs of expand- 


ing activity on the Gulf Coast, the 
new unit also includes a pipe yard | 
fronting on the Houston Ship Channel, | 
allowing direct loading from barges to 


yard. 


Trimmed in Texas limestone, the new | 


building is modern in appearance and 


appointments. It consists of two divis- | 
ions: the offices, including showrooms, | 
and the warehouse proper. Office space | 
and showrooms occupy 3600 sq. ft. of | 
floor space and are air conditioned. The | 
warehouse proper has a main bay 60 | 


ft. wide by 360 ft. long. Two side bays 
each 25 ft. wide and 140 ft. long ad- 
join each side of the office portion. 





N.G.A.A. Convention Will 
Again Feature “Kinks” 
The eighteenth annual convention 


of the Natural Gasoline Association of 
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America, May 3, 4, and 5, 1939, at the 
Hotel Tulsa, Tulsa, Oklahoma, will 
again feature the “Operating Kinks” 
session for field and laboratory men of 
the natural gasoline industry, accord- 
ing to a recent announcement of B. R. 
Carney, Shell Petroleum Corporation, 
chairman of the convention program 
committee. 

This will be the fourth consecutive 
year for this program feature, which 
was originally an experiment, and is 
continued because of the widespread 
response of operating men. 

This session takes the form of a prize 
contest in which field men compete 
for 12 prizes totaling $157. 

The ‘Operating Kinks” session will 
be an informal round-table discussion 


= 





KEEP YOUR FILE 
COMPLETE ON 


THE 
PETROLEUM 
ENGINEER'S 


“CONTINUOUS 
TABLES” 


Renew Y our Subscription | 
Promptly U pon Expiration! | 

















at which the field man may present his 
own ideas for improving or simplifying 
any operation connected with the 
manufacture of natural gasoline. It is 
to be an opportunity for public expres- 
sion of the many valuable ideas devel- 
oped by the men in the operating end 
of the industry. These ideas can be ex- 
changed, criticized, and discussed at 
the session and prizes will be awarded 
by a committee of gasoline plant op- 
erators. The four prizes in each of four 
classifications will be $15, $10, $5, and 
$3, respectively, and a grand prize of 
$25 will be awarded for the most prac- 
tical and valuable idea of all classes. 
G. W. McCullough, Phillips Petroleum 
Company, is chairman of the session 
and awards committee. 






































@ Available in a grade to meet the 
individual well pumping problem. 

@ Furnish longer continuous runs. 

®@ Fewer pulls for replacement. 

@ Insure more fluid lift economy. 

BAIRD MANUFACTURING COMPANY 
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@ Link-Belt screens are made for 
shallow, medium, and deep well 
drilling. They have many exclusive 
features, such as fine mesh stainless 
steel screen cloth, rubber cushioned; 
adjustable feed; enclosed vibrator 
unit; unitized collecting tank; self- 
contained drive, etc. Link-Belt pio- 
neered in this field, and continues 
to give the oil industry the most 
efficient, dependable and econom- 
ical method of reconditioning ro- 
tary mud. Send for Folder No. 1772. 

Link-Belt Company, Philadel- 
phia, Houston, Dallas, Los 
Angeles, Indianapolis, Chicago, 
New York. 

Sold by Most Supply Houses 7543 
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New! 


LINE SCALE 


Packer Junior Model 






especially designed 
for light rigs and 
coring... 


This is the newest member 
of the famous Line Scale 


family ... designed for 

jobs not exceeding 75,000 “TET 

pounds. This model, like Just 
all Line Scale models, is su- READ 
per-sensitive and rugged THE 
enough to withstand the DIAL” 


hardest usage. Absolutely 
ACCURATE at all times — 
functions perfectly under 
all weather conditions. Easi- 
ly installed, and when once 
properly adjusted gives un- 
interrupted service. 


See Composite 
Catalog, page 
1341, for com- 
plete details of 
Line Scale 
models. 





907 S. E. 29th 2-1765 - P. O. Box 4139 
OKLAHOMA CITY. OKLA. 


Almost Human 


—the way the O’Bannon Safety 
Tubing Spider works! Coming 
out of the hole, any downward 
motion of tubing, intentional or 
accidental, sets the slips. 


Going in, slips are set as fast as 
a roustabout can drop a hot iron 
—and the gang stands safely 
clear at all times. When disen- 
gaged, slips hang free from 
tubing —thus last longer. 


Ask yourself these questions, 
when you buy a tubing spider— 
Slee iticurielererd 
Is it safe and fast? 
Do slips hang free from tubing? 


Only with the O’Bannon Tubing 
Spider are the answers “yes!” 


Your O’Bannon Representative 
Will Give A Demonstration 


WALTER O’BANNON COMPANY 
Tulsa Fort Worth 


O'BANNON 


csi J 
TUBING SPIDER 
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Talkie on Proper Handling of Sucker Rods 
at Houston 


As a means of instructing field men 
in the proper handling of sucker rods 
so that the preducer can obtain the 
pumping service the manufacturer 





to Be Shous 


1 crew. Rodney ¥ at the bus 
ness, does erything wrong. |p - 
effort to break-out a tight sades an 
joint he hits it with a hese, 

» me 


-* 


Rodney's choice of wrenches is not recommended by 
the seasoned farm boss 


puts into them the S. M. Jones Com- 
pany some time ago published a book- 
let entitled “Care and Handling of 
Sucker Rods” and later had made a 
talking motion picture called ‘Progress 
in Sucker Rods.” 

The picture will be shown at the 
Oil-World Exposition in Houston, 
Texas, in April. The picture is built 
around a fictitious character, Rodney, 
who obtains a job as a roustabout with 


R. T. Shiels Recovering 
Friends of R. T. Shiels, southwest 


| district manager, Industrial Division, 


General Electric Company, will be 


eager to hear that he is now out of 





R. T. SHIELS 


danger and on the road to recovery 
from injuries sustained when the car 
he was driving crashed with another 
near Groesbeck, Texas. Shiels, together 
with Mrs. Shiels and two of their 
friends, were returning to Dallas from 


s 


throws the rods off the truck onto the 
ground instead of laying them down 
gently, he drags them through sand or 
mud, and bends one of them under the 
derrick girth, to mention but a few of 
Rodney’s mistakes, and, of course, he is 
firmly and not so gently “instructed” 
by his foreman. In this manner the 
central theme of the picture, which is 
the proper handling of sucker-rods, js 
brought out. 


College Station when they met head-on 
the other car, whose driver was at- 
tempting to pass a truck. All were in- 
jured but none so seriously as Shiels, 
who suffered a shattered hip, a broken 
collar bone, and severe bruises. He is 
receiving treatment at St. Paul’s Hos- 
pital in Dallas. 





Correction 


An error appeared on page 27 of the 
February issue of The Petroleum Engi 
neer. In the third paragraph, eighth 
line, the word “increasing” should have 
been “‘decreasing”’. 





Third Printing, “Petroleum 
Production” 

The third large printing of the 
book, “Petroleum Production,” by 
Wilbur F, Cloud, is now in process, ac- 
cording to the University of Oklahoma 
Press, which first issued this study in 
March, 1937. Since its publication, 
Cloud’s book has become a standard 
reference work for the oil engineer and 
company executive, and is used in vit- 
tually all the leading technical schools 
offering courses in petroleum engineef- 
ing. 
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iid-Continent District A.P.I. 
Meeting Aprii 18 and 19 

The Spring Meeting of the Mid- 
Continent District, Division of Pro- 
duction, American Petroleum Insti- 
tute, will be held April 18th and 19th, 
1939, in the Skirvin Hotel, Oklahoma 
City, Oklahoma. 

C. O. Rison, Indian Territory Il- 
lyminating Oil Company, Oklahoma 
City, has been appointed general chair- 
aes of the meeting. He has appointed 
the following chairmen of committees 
to arrange the various details: Program, 
T. J. Hamilton, Phillips Petroleum 
Company, Oklahoma City; publicity 
and registration, M. W. Birmingham, 
Indian Territory Illuminating Oil 
Company, Oklahoma City, and enter- 
tainment, H. R. Goodpaster, Kerlyn 
Oil Company, Oklahoma City. 





W. R. Brown Joins Franks 
Manufacturing Staff 


W. R. Brown, who has been con- 
nected with the oil industry the last 
20 years, has joined the Franks Manu- 


W.R. BROWN 


facturing Corporation of Tulsa as Ok- 
lahoma representative for portable 
rotary drilling units, winches, and 
spudders, it is announced by Carl 
White, Jr., vice-president. Brown has 
served as purchasing agent for the 
Ohio Oil Company and in varied ca- 
pacities with other companies, and is 
experienced in the production, pipe 
line, and refining divisions of the in- 
dustry. 


THE PETROLEUM ENGINEER, March, 1939 








This NEW “WRINKLE” 
In Running Casing 
= 


rexas 





EXTRA 
DIVIDENDS IN THE FUTURE 


Many operators are now applying RECTOR- 
SEAL to the field end of each casing joint... 
as run, not on the rack.... And they're speci- 
fying to their pipe mill that collars be put 
on with RECTORSEAL...not petroleum solu- 
ble lubricants. In doing this they are avoid- 
ing future casing leaks, because experience 
shows that ordinary “dopes’ soon lose their 
holding power when in contact with oil, while 
RECTORSEAL actually gains strength with 
aging. 

One gallon of RECTORSEAL treats the field 
end (male thread) of: 1800’ of 95¢'’; 2500’ of 7’ 
Range 2 pipe; or 3500’ of 514”. 

For full details on this and other profitable 
applications, write for RECTORSEAL Manual. 
Buy RECTORSEAL from your Supply Dealer 
in container size to meet your requirements. 


f RECTOR WELL EQUIPMENT CO., INC. 


HEADQUARTERS: Fort Worth, Texas. BRANCHES: Houston. 
Wichita Falls, Midland, Corpus Christi, Los Angeles, Tulsa: 
Shreveport, Casper. 



















Eliminating 
RUST AND WEAR 


All internal parts of the Aber- 
crombie Pressure Gauge operate 
in a bath of oil; the oil filled cast- 
aluminum case being filled with 
oil, and oil tight. Thus are rust 
and wear entirely prevented, and 
a longer life of accurate service 


assured. 


This is only one of the numer- 
ous advantages offered by this 
entirely new gauge principle 
which has met with immediate 


acceptance in the oil industry. 


Write for full details and prices. 


Furnished in pressure ranges of 0-1000, 
0-3000 and 0-5000 pounds per square inch 
..-for mud, water, oil, air, gas, or any 
liquid. 


FLD REPSR ROUNDS 


SULF BLOG. HOUSTON TEX. 
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Look for the Arm-and-Hammer 


ARMSTRONG BROS. 
The Ideal Wrench }3¢ 


Made exclusively by ARMSTRONG BROS. 
Truly ideal for all around uses. Jaws have 
two biting surfaces. Straight for pipe, “V” 
for fittings, valves, and narrow or irregular 
surfaces—takes a 2 point hold on any surface. 
Extended radius (rocker shape) of jaws take 
up all chain slack. Jaws are drop-iorged from 
special steel, are hardened, tempered and 
tested for wearing qualities. All parts % 

are replaceable. 


Chains 
Proof 
Tested 








“The Tool Holder People” 
331 N. Francisco Ave. 
Eastern Warehouse and Sales: 
199 Lafayette Street, New York 
San Francisco 



















Chains replaceable instantly 
with link for screwing flanges. 


Write for Circular and | 
Pipe Tool Catalog P-35 


ARMSTRONG BROS. TOOL COMPANY 


Chicago, U. S. A. 


London 
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These Regulators Are 
Ordered in “‘Flocks’”’ 


The C-F Vigilant Liquid-Level Regulator has so wide a 
range of usefulness and does what it is designed to do 
so effectively that customers often find occasion to order 
a number at one time. In cracking stills, bubble towers, 
vaporizers, and the like, liquid levels are perfectly main- 
tained by use of such regulators. Ask for Bulletin 3113— 
also catalog of CF Regulators for all requirements of 


pressure-control. 


The CHAPLIN-FULTON MFG.CO. 











28-40 penn ave DYCOD PITTSBURGH, PA. 
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| Equipment and Engineering Me-# 


'to29,inclusive. 


| the physical inspec- 
| equipment on display 


| papers delivered will 


_on by the Drilling and Production Committee. Although 


| High-Temperature Drilling Mud Filtration Tester,” ‘Some 


| of particular equipment and services was originated by men 


———————— 


‘ 





well 
“ousion Oil Show - 
ul men ccsiving comprehensive data on the a 
and results obtained with oil equipment and oil 
vill be able to discuss the technical features 9 
their operation at the 
meetings sponsored 
by the Drilling and 
Production Commit- 
tee at the Oil-World 
Exposition in Hous- 
ton, Texas, April 24 


field SELVice 
f tools and 





These meetings will 
add to the value of 


tion and study of oil 
at the show and the 


be prepared by men 
having wide experi- 
ence in the use of the 
equipment and serv- 
ices discussed. 

Many exhibitors 
have submitted ab- 
stracts of papers they 
wish to present at the meetings. These papers will be passed 


~ 6. B. CORLESS 


final selection of subjects has not yet been made, the fol- 
lowing will be included: “Power Requirements for Gulf 
Coast Drilling,” “The Diesel Engine in Oil Field Service” 
“Maintenance and Lubrication of Bearings in Oil Field Equip- 
ment,” ‘Positive Control of Lubricating Conditions in 
Diesel Engines,” “Air Cleaners for Oil Field Engines,” 
“Water Treatment in the Oil Fields,” ‘““A New Method of 
Orienting Cores (Polar Core Orientation),” “Core Drills 
Applied to Oil Field Service,” “The Baroid High-Pressure, 


Defects Found in Hard-Faced Drilling Tools—and Their 
Remedies,” ‘““The Tuboscope,” ‘Resilient Materials of Con- 
struction for the Petroleum Industry,” “Recent Develop- 
ments in Oil Well Cements,” “Properties and Uses of 
‘Securaloy’ as Applied to Oil Well Production,” “Squeeze 
Cementing Before Production to Reduce Gas/Oil Ratios,” 
“New Application of Chemistry to Oil and Gas Wells,” 
“Locating of Water Entries in Oil Wells by Electrical 
Means,” “Modern Beam Pumping Insures Low Cost Oil Re- 
covery,” “Reda Submergible Electrical Centrifugal Oil Well 
Pumping Units,” “Development and Future Trend of Con- 
trolled Directional Drilling,” “Common Practice in the 
Preparation and Procedure of Controlled Directional Drill- 
ing,” and “Controlled Vertical Drilling Methods.” 

This educational feature will, as stated by Ed G. Lenzner, 
general manager of the Oil-World Exposition, cause visitors 
to appreciate the value of making a thorough study of the 
equipment brought together at such great expense. The idea 
of asking the exhibitors to present papers on the application 


in the employ of oil companies who recognized the advantage 
of obtaining more data on the use of equipment at the time 
the tools and machinery are on display. Through the efforts 
of George B. Corless the plan was perfected and the Drilling 
and Production Committee organized. Work of the com- 
mittee on the preparation of the programs for the various 
meetings has progressed rapidly. The committee consists of 
George B. Corless, chairman, Humble Oil and Refining Com- 
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bs nin C. Craft, Louisiana Siate University; Prof. Howard 
p De University of Texas; Joe J. King, United Gas 
eit Arthur G. Levy, hs ( 
Tide Water-Associated Oil Company; Prof. J. H. Pound, 
The Rice Institute; Prof. Harry H. Power, University of 
Texas; James U. Teague, Humble Oil and Refining Com- 
panys Prof. Harold Vance, Texas A. & M. College, and 


Joseph Zaba, Rio Bravo Oil Company. 


w. G. Fitzpatrick New Sales Manager. 
Continental Supply 


W. G. Fitzpatrick has been appointed manager of sales 
of The Continental Supply Company, Dallas, Texas, suc- 
ceeding Carl Meyer, who has been transferred to St. Louis, 
Missouri. Fitzpatrick, who has been sales representative for 
the company, having 
his headquarters at 
Houston, Texas, has 
had an extensive career 
in the oil-well supply 
business. He became 
issociated with the 





























mained with 
company until 1928, 
it which time he 


Zmsco Derrick and 
2quipment Company. 
subsequently he was 
xromoted to the posi- 
tion of sales manager 
in charge of Emsco 
activities in the Mid- 
Continent. In 1933 he became sales representative for Conti- 
nental. Prior to entering the oil-well supply business he 
studied engineering at the Carnegie Institute of Technology, 
Pittsburgh, Pennsyl- 
vania, and served as a 
commissioned officer in 
the U. §. Marine Corps 
during the World 
War. 
Meyer has been with 
Continental through- 
out his entire business 
life of 22 years and has 
innumerable friends in 
the petroleum indus- 
try. He began as of- 
fice boy, later was pro- 
moted to the sales 
force, and ultimately.” 
became manager of 
tubular sales, from 
which position he was . 
appointed manager of CARL MEYER 


=" yo Ill health made it impossible for him to con- 

0 oh cot = strenuous duties of the post, and that 

a ne ated ene a desire on the part of the company 

ie expert sales representation in the active Illinois 
» prompted his transfer to St. Louis. 


W. G. FITZPATRICK 
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M. Albertson, Shell Petroleum Corporation; Prof. | 


. . Line Company; Ed Lenzner, ex-officio, Oil-World Expo- | 
Fohs Oil Company; George L. Nye, 


joined the staff of the | 


National Supply Com- | 
pany in 1919 and re: | 
that | 
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Simply LIFT and TURN the rods 
when the desired setting position is 
reached, and the B-M-W 
ADMORE Insert Pump 
Anchor is “set.” 


This device possesses a number of useful 
features that every oil producer should 
study: 


For instance it eliminates the necessity of other seating 
means, such as working barrels, seating nipples, or mechani- 
cal shoes. It seats your insert pump by packing off and hold- 
ing down directly in the tubing itself. 


It saves the expense of pulling tubing. It saves on sucker 
rods and other equipment where fluid level is high and where 
the well can be pumped above bottom. It is screwed directly 
onto the pump and replaces the conventional cup or mechani- 
cal hold-down. The pump is run in the usual way, with no 
special care required. 


Complete data on request. See our advertisement in the 
“Composite Catalog.’’ 


LEADING SUPPLY STORES 
sell these Insert Pump Anchors, as 
well as other B-M-W Products: 
@TEX TYPE Plunger Fittings and 
Valves; @NEILSON Tools (Safety 
Sucker Rod Hooks, Tubing Hooks, 
Rod Elevators, Sucker Rod Sock- 
ets, ete.); @BALLS and SEATS 
(made for every pumping serv- 
ice); @ADMORE Liner Barrels; 
and @ COLLINS Belt Clamps. 


ORD MOK ¥ 


Sil VWeE Le SlirPrPlizb & § 


HAVE YOU READ 
about the new B-M-W 
TOWER TYPE BALL 
AND SEAT and the 
new B-M-W TWO- 
WAY NON-MAG- 
NETIC CROWN? If 
not, we shall be glad 
to send complete data. 


* Es 
her BP 
a ¢ 


jain 
oH we 
ey) 








BRADFORO,.PA. 


TULSA.«~. OKLA. 








Rribkaib 


eim el: 


Cutter Wheel 









and cleaner pipe cuts 





@ You know the added toughness and 
durability of forged steel—that’s why 
RIGESID Cutter wheels are made of 
forged tool steel. Thin blades assembled 
in solid hubs—thin for better, faster 
cutting that ends your burr problem, 
forged to assure many more cuts per 
blade, saving you money. 

The RIGEID Cutter always cuts true 
because steel reinforcing makes it warp- 
proof. You like the efficient “feel” of it, 
the easy spinning to size. For better easier 
pipe cutting and lower cutter wheel ex- 
pense, order RIGEID from your Supply 
House today. 


THE RIDGE TOOL CO., ELYRIA, OHIO 


mae Fel Zl pire roots 
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Drilling Engines 20-P | 
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NEW. Low-cost METHOD 
STRIPS PAINT FROM TANKS 
easily .-- quickly .-- safely 


a big paint stripping opera- 


Are you faced with 
? Don’t let it worry 


tion on your storage tanks 


you. 
Do what so many others in the oil industry 


do: use the safe, low-cost Oakite Hot Flow-on 
Method. You'll marvel at the way the old paint 
will literally flow away, leaving the metal sur- 
faces just right for repainting. 

Use Oakite materials on your next stripping 
job and save money. Interesting 
four-page booklet gives all the 
facts. Write for it. 


Manufactured only by: 
OAKITE PRODUCTS. Inc. 
48 be Street New York, N. Ve 
epresentatives in all principal 
cities of the United States 


Use Young Engines on your Rotary o 

one bt: ay oa and flexible. acer one — 

ee — reread Motors, in sizes up to aa 

4 pe ti gp gpa or Diesel. Electric Light — 

and Guectcennee Py e “on io oe 

ee ed to multiple cylinder Gas or Dj 
» tate. ese] 


OAKITE | 
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Western Represe i 
ie ntatives: 
‘aan 1323 South Ellwood, Tulsa, Okiah 
ON TOOL COMPANY — ALL STORES 


Younc Encine Corp 
CANTON --.-. aHio | 


WESTERN REPRE 
SENTATIVES. A. E. AVERS. Tulsa. Oklahoma. and IVERSON TO: 
: OL COMPARY 
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i TexasState 


—- extraordinary service 
for unexcelled comforts 
* for matchless cuisine 


No doubt these th i 
fications you ther ion —" = 
¢. 2 a 5: 
= a expect from ordinary 
or, time you come to Houston, try 
the Texas State. And find out {or 
= what other experienced trav- 
ee . . » a service EXTRAOR 
NARY ... comforts UNEXCELLED 
. and cuisine UNMATCHED. 


Low Attractive Rates 
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[MEETINGS | 
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American Chemical Society—April 3, 4, 5, 6, and 7, Baltimore, 
Maryland. 





etroleum Institute Division of Production, Eastern Dis- 


American P 5, William Penn Hotel, Pittsburgh, Pennsylvania. 


trict April 4 and 


California Natural Gasoline Association—April 6. Richfield Build- 
ing, Los Angeles, California. 


rican Petroleum Institute Division of Production, Pacific Coast 


pistrict April 11, Biltmore Hotel, Los Angeles, California. 


American Petroleum Institute Division of Production, Mid-Conti- 
ont District—April 18 and 19, Skirvin Hotel, Oklahoma City, Okla- 


homa. 


Oil-World Exposition—April 24, 25, 26, 27, 28, and 29, Houston, 
Texas. 


Petroleum Industry Electrical Association—May 3, 4, and 5, Rice 
Hotel, Houston, Texas. 





Petroleum Electric Supply Association—May 3, 4, and 5, Houston, 
Texas. 

Natural Gasoline Association of America—May 3, 4, and 5, Tulsa, 
Oklahoma. 

American Gas Association, Natural Gas Section—May 8, 9, 10, 
and 11, Tulsa, Oklahoma. 

American Institute of Chemical Engineers—May 9, 10, and 11, 
Akron, Ohio. 

American Petroleum Institute, Mid-Year Meeting—May 15, 16, 17, 
and 18, Roosevelt Hotel, New Orleans, Louisiana. 


Illinois-Indiana Petroleum Association, Seventh Annual Petroleum 
Conference—June 3, Robinson, Illinois. 


Pennsylvania Grade Crude Oil Association—June 15 and 16, Hotel | 


Hershey, Hershey, Pennsylvania, 


American Society for Testing Materials, Annual Meeting—June 
26, 27, 28, 29, and 30, Chalfonte-Haddon Hall, Atlantic City, New 
Jersey. 





Appalachian Gas Measurement Short Course—August 21, 22, and 
23, Morgantown, West Virginia. 


International Petroleum Exposition—May 18, 19, 20, 21, 22, 23, 24, 
and 25, 1940, Tulsa, Oklahoma. 





McEvoy Company Reorganized 


A reorganization of J. H. McEvoy and Company, under 











the new name of McEvoy Company, has been recently an- | 


nounced. The company is one of the oldest in Houston, hav- | 


ing been established in 1906. It manufactures a wide range | 


of oil industry products. 


Officers of the new company are: President, Gus S. Wor- 
tham; executive vice-president and general manager, George 
8. Watson; vice-president, J. H. McEvoy; secretary-treasurer, 
Chas. N. McClendon. The board of directors are the above 


officers and George A. Butler, Houston, Texas. The plant 
superintendent is A. Henderson. 
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WATER CANS 
a On OF OF FE 28 a 


GOTT Wat 
convenient way to keep drinking 
water handy to the worker. protect it 
from impurities. Their exclusive con 
truction keeps water cool for long 
extelelet Mmeseltle Miliitels Mletse(-Me-tisleh cele) 
top. handy non-leaking push button 
faucet. GOTT 
Water Cans for 
handy field use. 
Your Supply Store has 


them, get one today! 


H.P.GOTT MFG.CO. 


WINFIELD. KANSAS 


REE? PURE DRINKING WATER 








/ 


Smallest modern Diesel . . . lowest H.P. 


weight... twin opposed cylinders...4 — 
cycle ... cold hand-starting ... smooth 


SCaséz POWER COSTS 


on 127 to 20 H.P. Jobs 





range of power ee proven in service. UV, 


COVIC DIESEL 


Power Packs 
DIVISION OF NORTHILL CO., INC 


6822-26 McKinley Avenue, Los Angeles, Calif. ~ 















You Hold the Solution 
IN THE PALM OF YOUR HAND! 


Yes, ounces of SAND-BANUM do 
a better job than hundreds of pounds 
of “chemicals” in the control of scale 
and corrosion in boilers and engines. 
It comes ready to use in 16-0z. cans— 
one can protects a 250-hp. boiler for a 
month! This pure colloidal concen- 
trate contains no acid and is abso- 
lutely safe to equipment and persons 
handling it. 






“The 
Entirely 
Different Boiler 

and Engine Treatment”’ 
Don't Buy It... PROVE IT FIRST! Try Sand-Banum for 30, 60 or 
90 days. If it doesn’t do everything we say it will, you owe us nothing! 


AMERICAN SAND-BANUM COMPANY, Inc. 


9 Rockefeller Plaza New York City 
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“Yes, FINE FOODS are a 
‘National’ treat to travelers.” 
This compliment is paid us 
day after day by hundreds of 
guests. We know everyone 
must have food—but we've 
gone a little further. We've 
made FINE FOODS a “Na- 
tional” specialty .. . it goes 
much better with a modern, 
comfortable residence. Then, 
too, our catering personnel is 
chosen from the ranks of 
those who know FINE FOODS 
best. This is why, more and 
more, persons demanding 
good foods recognize the 25 
Affiliated National Hotel Cof- 
fee Shops as clean, comfort- 
able and better places to en- 
joy FINE FOODS at popular 
everyday prices, 
ALABAMA 
THOMAS JEFFERSON..........00.++: Birmingham 
ILLINOIS 


WOTEL CLOVIB.....0cc0ccerrcocrersescres Clovis 
OKLAHOMA 


OKLAHOMA-BILTMORE...........- Oklahoma City 


MOTEL ALICE... ..cccccccs-coccscccscscoes . Alice 
... Austin 


Brownwood 


. Galveston 
. Galveston 
- Galveston 


Marlin 
éevnve Ranger 
....San Angelo 
San Antonio 
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